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est activities have been concentrated 
largely in the commercial timber 
producing regions. This is both logical 
_and proper. It is there that most of the na- 
| tion’s future timber supplies will be pro- 
duced. It is there that most of the Nation- 
__al Forests were established. It is there 
| that the forest protection problems are 
“more urgent. It is there that the general 
forest situation is most critical. It is there 
_ that the most logical sphere of activity of 
_ the research personnel of the Forest Service 
is found. It is there that forest problems 
of broad national significance exist. In 
_ short, the commercial timber producing 
_ regions have been and are the most logical 
_ place for a concentration of federal for- 
-estry activity. 

On the other hand, the state agricultural 
_ experiment stations have concentrated their 
forestry activities largely in the agricul- 
tural sections of the several states. This, 
too, is logical and proper. Many farm 
_ woodlot problems are of local rather than 
_ of national scope. The farm forest crop 
is just as much a farm crop as the corn 
_ crop and the wheat crop, or any other crop 
raised on the farm. The agricultural ex- 
periment stations are concerned with farm 
economy in its entirety—not in part. The 
- farm woodlot management plan must be 
an integral part of the farm management 


Ff ROM the very beginning, federal for- 
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Tue Forest SERVICE EYEs THE FARM 


plan. Because of their contacts with the 
rural population and farm problems they 
could not escape their responsibility in 
meeting farm woodlot and shelterbelt prob- 
lems. Later when forest extension activi- 
ties developed, it was logical and inevitable 
that such activities would become associ- 
ated with the other extension activities car- 
ried on by the agricultural colleges. In 
short, the state agricultural experiment sta- 
tions and the state extension divisions since 
the very beginning largely have concen- 
trated and are concentrating their forestry 
activities on farm forestry problems. 

The activities of the various state forest 
services assumed a somewhat intermediate 
position between those of the federal For- 
est Service and those of the agricultural 
experiment stations. In some states the 
state forest services have concerned them- 
selves largely with the forest problems of 
the commercial timber regions; in other 
states the state forest services have con- 
cerned themselves with the forest problems 
both of the commercial forests and those 
of the farm woods; in still other states only 
with the problems of the farm woods. 
However, even in those states where the 
field of action of the state agricultural ex- 
periment stations and of the state forest 
services converged in whole or in part on 
farm forestry, the services rendered by 
each agency usually differed. The state 
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agricultural experiment stations and the 
associated agricultural colleges and the 
agricultural extension services have con- 
cerned themselves only with research and 
educational problems, whereas the state 
forestry departments usually have con- 
cerned themselves with regulatory, admin- 
istrative, protective, and service activities. 

During the Seventy-fifth Congress, the 
Cooperative Farm Forestry Act was en- 
acted. This is important forest legislation. 
It places the Forest Service squarely in 
farm forestry activities. The public now 
has a right to expect even greater progress 
in farm forestry. The intents and_pur- 
poses of the bill are clear; the precise de- 
tails of administration are not. The bill 
provides for an expanded program of farm 
forestry research. It provides for an ex- 
panded program of farm forestry exten- 
sion. It provides for the support of farm 
forestry projects. To be sure, the act pro- 
vides for cooperation with land grant col- 
leges and universities and with state for- 
estry agencies. In a sense, this provision 
of the act is a challenge to the administra- 
tive ability and leadership of the Forest 
Service. When funds become available to 
administer the act, the Forest Service will 
have an opportunity to demonstrate clear- 
ly its capacity to cooperate with state agen- 
cies which have not only an historic and 
traditional interest in the work contem- 
plated, but which also have a direct and 
definite responsibility to the citizens of the 
state to carry on this work. These state 
-agencies will watch with keenest interest 
present and future developments under 
the act. 

In its attempt to cooperate with state 
agencies, the Forest Service undoubtedly 
will face many difficult administrative 
problems. In some states at least, keen 
rivalry exists between state agencies. For 
the best interests of all concerned, for the 
best interests of farm forestry, the ultimate 
course of action of the Forest Service must 
be wise, sane and prudent, and possibly at 
time, politic. 
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The farm forestry extension work cor 
templated by the act will cause the Fores 
Service the most difficulty. Already cor 
siderable apprehension is being felt. 
times it is difficult to distinguish clearl 
between the extension activities carried 0: 
by the extension departments of the co- 
leges of agriculture and service activitie 
of the state forest services. In certain stat 
this problem may be found difficult to ac 
just. One thing, however, seems clear, t 
Forest Service eventually will have an of 
portunity either to promote the cause ¢ 
farm forestry extension by bringing 
state agencies together on a mutually aa 
cepted program, or it may retard the caus: 
of farm forestry by establishing unsoun; 
and untenable administrative relationship 
with any or all the agencies within a give: 
state. 

In the field of farm forestry research, th 
situation is equally difficult. For over fift 
years the state agricultural experiment sté 
tions have engaged in farm forestry re 
search. As a result of this long experienc 
they have established cordial relationshiz 
with the rural population. They unde 
stand farm problems and farm peopl 
Furthermore, they have made gratifyin 
progress in the solution of many farm fo 
estry problems, despite utterly inadequa 
financial support. To date, the Fore 
Service has shown little disposition to ¢ 
operate extensively with the state agricu 
tural experiment stations in the conduct | 
a farm forestry research program. 

The Cooperative Farm Forestry Act wi 
give the Forest Service an unprecedente 
opportunity. Few federal and state age 
cies question the desire of the Forest Ser 
ice to cooperate. The Forest Service wi 
now have the opportunity to demonstra 
unmistakably that it can cooperate wi 
other existing state and federal agencie 
Common sense indicates that it should c 
operate. Efficient administration indicat 
that it should cooperate. The nature 
the problem and the future welfare of t 
Service demands that it cooperate. 
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converted into a “Forestry House.” 


_ ABOUT 8 years have passed since, 
LN traveling as a student, I had the 
good fortune to become acquainted 
‘with wide stretches of Canada and the 
nited States. I was interested chiefly 
definite forestry problems and missed 
0 opportunty of gathering information 
_ about questions of training for forestry in 
these countries. 
In forestry perhaps more than in any 
* other subject there is no end to learning, 
| for the forester can never leave the school 
{ of Nature behind him; he is constantly 
{ confronted with fresh laws which he must 
| study and apply. And once he has grasped 
_ those laws, there follows the unending 
i task of relating man to nature. This is 
commonly known as managing, utilizing, 
or “harnessing” nature, a task which de- 
mands constant thought and which en- 
riches the forester’s experience. The man- 
agement of the forest occupies a peculiar 
_ position of its own because it reckons in 
-century-long intervals and neither ex- 
perience nor progress can be scientifically 
calculated or translated into practical 
Measures within a year, as is the case, for 
_ example, with other forms of soil utiliza- 
tion. Thus the historical study of past 
action must provide the most fruitful 
basis for further advance in forestry. 
It is true that the term “forest manage- 
ment” is no mere academic term in the 
world of today; it has long assumed 
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THE FOUNDATION OF AN INTERNATIONAL 
ACADEMY OF FORESTRY 


By ADALBERT EBNER 
Munich, Germany 


Students studying in foreign countries always are confronted with many problems. 
Not the least important of these is the opportunity to meet informally a “cross section” 
of the workers in the special field of interest. 
vide a suitable center for the study of forestry in Germany Dr. Ebner proposes an 
International Academy of Forestry in Munich. He also proposes that this Academy 
acquire one of the former student corporation buildings in Munich and that it be 
Dr. Ebner’s plan will appeal greatly to foresters 
in all lands who have studied or who hope to study in Germany. 


To overcome this difficulty and to pro- 


practical significance. The solution of 
the problems connected with any one site 
can only be solved by studying the re- . 
quirements of the site in question. Never- 
theless the example of other districts as 
a basis of comparison has been and will 
always be important, if not indispensable. 
It is obvious that Central Europe, Ger- 
many in particular, is eminently suitable 
for such purposes, as it can offer experi- 
ence drawn from 1,000 years of forest 
culture (see, for instance, the instructions 
issued by Charles the Great, The Forest 
Regulation of the Monastery of Mauer- 
minster in 1144, or the Ebersberg Forest 
Regulations of the 13th century). During 
my travels I found that American forest- 
ers were well aware of this, for I was 
constantly asked what were the possibil- 
ities of additional training either in the 
form of traveling or research in my coun- 
try. I see a practical acknowledgment of 
the importance of Bavaria in the frequent 
visits, long and short, accidental or 
planned, which Americans pay us in the 
hope of learning from local conditions. 
During the past few years this move- 
ment has received fresh impetus, thanks 
to the Oberlander Trust under the guid- 
ance of Prof. Dr. Franz Heske of Thar- 
andt, because eminent foresters and repre- 
sentatives of the timber industry have come 
to Europe, and especially to Germany, for 
a systematic study of forestry conditions. 
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This promising development is due large- 
ly to the efforts of Professor Heske, who 
has thus rendered enormous service to 
the cause of international forestry.. While 
these tours always have been successful, 
the group of American foresters who vis- 
ited Germany last year took particularly 
valuable impressions home with them. 


Every traveler who goes into a foreign 
country meets with the same definite ex- 
periences. It is never easy to select from 
the abundance of new facts and impres- 
sions the things that are characteristic of 
the foreign country and at the same time 
valuable for comparison and contrast with 
home conditions. If the student begins 
to inquire about technical matters of eco- 
nomics, he is as a rule not able to grasp 
technical connections and must try to ex- 
plain these from general economic and 
cultural conditions. Thus the necessity 
arises of studying the principles of life in 
the foreign country, of making contact 
with the people and, on the basis of this 
personal contact (actually the only pos- 
sible basis) the student arrives at a com- 
prehension of professional problems. At 
the same time he is acquiring useful in- 
spiration for his future work. The func- 
tion of a forester is not confined to plant- 
ing trees, harvesting wood, or to manu- 
facturing wood products. No other pro- 
fession is so intimately connected with all 
economic, cultural, and idealistic interests 
of the country; the forester destroys or 
constructs, he plunders or builds, he 
makes a land poor or brings it wealth; 
and this wealth which the forester pro- 
duces is not only estimated in terms of 
income and turn-over, although these are 
in themselves most important. He influ- 
ences the well-being of forest, meadow, 
field and, not least, of the heart of man. 
Supplementary studies must always be 
carried out in a short space of time which 
makes it all the more difficult to obtain 
the best results. Being forced to put up 
at international hotels and to make hasty 
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acquaintances always with new places anc 
people entails the danger of superficiality; 
however good the intention. 


The experiences which I myseli gatheree 
in many countries, and which have beer 
confirmed by many visiting friends, hav 
led to the search for a new plan of pur 
suing forestry studies abroad. I shoulc 
like to outline the plan here for the pur 
pose of general discussion. 


My plan would be to found an Inter 
national Academy of Forestry in Munic 

And why? This Academy should be 
the living expression of the forestry world 
But expression or language is only living 
when it is freed from paper. and prirters 
ink, when it passes directly from man t 
man. Thus Munich should become th 
rendezvous of traveling foresters from al 
over the world, who meet here, exchang 
views and experiences and have here th 
opportunity of supplementing their know! 
edge of the long-established forestry prac 
tice of Europe. 


As the center of this scheme I propos 
a “Forestry House” whose hospitab! 
doors shall be open to all members of tl 
“oreen guild.” This Forestry House shoul 
take the place of the international hote 
and it should contain bedrooms, livin 
rooms, rooms for working, a library, a1 
reception rooms. For the innovation li 
in the emphasis laid on social intercour: 
In and out of this house would go Germ 
foresters, representatives of the state, 
science and art as well as of the gene 
public and here they would be given « 
portunity to create, in free intercow 
with the stranger within our gates, an 
mosphere of intimacy and family life. 
the basis of this personal contact it wo 
be simple to promote professional int 
ests. I also imagine that, through i 
mate contact with the members of the 
estry Department in the University of | 
nich, with experienced officials in 
administration, and with good pract 
foresters, a kind of forestry seminar cc 


be formed which would be much more in- 
structive than any systematic course, but 
which would not exclude organized courses 
in particular circumstances. 


The Academy not only should be re- 
_ sponsible for the housing, the entertaining, 
») and the scientific instruction of its guests 
4 but it should also exercise a fruitful influ- 
} ence on general scientific research. World 
forestry is confronted today with great 
} tasks. Particular problems could be se- 
tected annually and every forester in the 
world invited to send in a solution. The 
best papers could be rewarded with a 
scholarship, entitling the holder to devel- 
| op his solution at the Academy in Munich. 
‘| Those are mere suggestions. It is also 
| possible that foresters who would like to 
study for a degree at the University of 
unich might live at the house. 


_ This proposal is not merely a general- 
ization. Its execution in practice is pos- 
‘sible. With the reformation of university 
| life in Germany, student customs have 
_ changed, and the former student corpora- 
| tions have become superfluous. In Munich 
there were three corporations mainly com- 
posed of foresters. One of those corpora- 
_tion houses could be transformed into the 
new Forestry House. The house which I 
have in mind can look back on century- 
) old traditions; in its structure it is emi- 
) nently suited to the proposed purpose and 
| only requires to be taken possession of. 
It is tastefully furnished and lies in a cen- 
} tral quarter of the town; it has most of 
the essential rooms and a pleasant garden. 
| It would be necessary only to add the 
_ bedrooms. The upkeep of the house 
1} would amount to about 10,000 marks; 
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with an average of 8 guests, a daily pen- 
sion price of 4 marks per head would 
cover expenses. The Academy would be 
formed by the foresters of the world 
united in some kind of club or association. 
The contributions would pay for upkeep, 
scholarships, etc. It might also be pos- 
sible that entire societies, the Society of 
American Foresters, for instance, would 
join. 

I have not yet explained why I choose 
Munich as the site of the Academy. I 
have already indicated the opportunities 
which Germany in general offers to the 
professional forester. And these are par- 
ticularly favorable in Munich. The town 
has a favorable position with regard to 
different forest sites, being near mountain 
forests and forests in plains as far as the 
Spessart. Bavaria is the most densely for- 
ested of the German states. Munich has 
a university with an old-established forestry 
department, it has a technical college, the 
German museum, and many other centers 
of culture. It is the seat of a state for- 
estry administration with a staff of se- 
lected foresters of excellent repute and 
experience. Munich is the center of Ger- 
man art—drama, music and the fine arts; 
it is the ideal place in which to absorb 
a cultural atmosphere and to find the ap- 
proach to professional problems in an- 
cient deeply rooted traditions. 

I take it as a matter of course that this 
proposal should be executed in intimate 
cooperation with Professor Heske of Thar- 
andt who has always, and with great suc- 
cess, interested himself in international 
professional problems. 


FORESTRY IN A DEMOCRACY’ 


By HERMAN H. CHAPMAN 


President, The Society of American Foresters 


The quickest and most certain way to break down the efficiency of a technical or 
professional group of public servants is to establish racial, religious, or political 
qualifications for the group. Although any such qualifications are bad, the most in- 
sidious and vicious of all are those which are political in character. For many years 
the Forest Service has been largely free from political influence, at least in so far as 
the selection of personnel is concerned. Today there are indications that the politician 
has extended his greedy hand to the Forest Service. The members of no single 
political party are solely responsible. “Job grabbing” appears to be a common failing 
more or less apparent among the members of all our national political parties. For- 
esters the country over, irrespective of their own political party affiliations, resent this 
effort to break down the morale of the Forest Service. Only free men can effectively 
serve a free people. The American people are entitled to effective forest administration. 


UROPE is the cradle of forestry, 
EK the history of which extends back 

well over a thousand years. As 
might be expected, we must turn to con- 
tinental European nations for examples 
of the ultimate development of the art of 
bringing forest lands into high produc- 
tivity and sustained yield management. 
Due to the long periods of time required 
to produce mature crops of trees, there 
are three outstanding requirements for 
success: first, stability of land tenure; 
second, persistent, alherence to definite 
technical, economic, and business policies, 
and, third, guidance by a personnel highly 
trained in all the requirements of an 
exacting profession and thoroughly se- 
cure against political interference. 

It is often asserted that such stability 
is better attained the more closely a na- 
tion approaches absolute rule and_ the 
further it is removed from the ever shift- 
ing sands of political democracies. 

In Europe the best examples of both 
public and private forestry in the early 
stages of the art were, and are still, found 
on entailed estates, and later, on national 
forests, for the reason that under these 
“» auspices the first condition, stability of 
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land tenure, was assured, and, from am 
early date, it was recognized that the for: 
ester, because of the nature of his re: 
sponsibilities, occupied a position whicH 
commanded the respect of his employers 
and of society not second to that of any, 
other group. Forestry from the start was 
recognized as having a fundamental eco) 
nomic significance, and Europeans woulc 
as soon think of permitting politics o1 
favoritism to influence such positions as we 
would entrust bridge design or public 
health to incompetents. It is true that on 
most large holdings the origin of forestry 
was closely associated with the mainte: 
nance of game preserves and hunting, anc 
the forester owed no small measure 0) 
his standing to the fact that game man 
agement was perhaps his first concern, as 
it was that of his employer. In fact, the 
over emphasis on game still continues 
and today constitutes one of the greates: 
handicaps to silviculture in Germany, < 
fact which her foresters universally rec 
ognize. 

But examples are not wanting of the 
successful practice of forestry by Eu 
ropean democracies. The City Forest o 
Zurich, Switzerland, has an unbroken rec 


‘Delivered on the occasion of the 25th Anniversary of the New York State Ranger School 
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{| ord of over a thousand years of intensive 
production. This same excellence marks 
the forestry practice throughout this small 
free republic. France, since the revolu- 
tion, has developed in the Landes the 
' most outstanding demonstration of the 
} economic restoration of an entire region, 
through forest planting on sand dunes, 
_and in her state forests displays an excel- 
lence and versatility of management far 
} in advance of the ponderous progress 
} made by the German states. 

The handicaps of forestry in democ- 
} racies have arisen in the past largely be- 
| cause of their weakness and lack of pow- 
| er; to the confusion, rapid advancement, 
and changing character of their economic 
Ry life; or to the time-consuming but 
‘ Bestly important task of adjusting forestry 


the people erecciie., through their own 
enlightenment as to its place in national 
security and prosperity. However, once 


_ democracy than in autocracies where pub- 
| lic opinion and freedom of discussion do 
., mot exist, and where the entire economy 
of the state is subject to the whim of a 
dictator who in turn inevitably becomes 
“| the tool of powerful forces seeking eco- 
‘| nomic advantage. 

"In America we still have much to ac- 
~ complish in order to establish the three 
' essential conditions for success, namely: 
| stability of land tenure, of policy, and of 
‘personnel. But the progress we have 
made is worthy of careful consideration. 
It has been definitely and conclusively 
shown that a democracy will fight to death 
against private invasion and alienation of 
_ public lands which have been definitely 
dedicated to the use of the people. Not 
an acre of public parks or forests, to my 
“knowledge, has been lost to the public, 
once its value has been demonstrated by 
proper development and use. The ten- 
dency is constantly to enlarge these com- 
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mon possessions, despite of all obstacles 
of finance and politics. Stability of tenure 
of such’ public heritage is as solid as the 
Rock of Gibraltar. 

For privately owned forest lands the 
problem is far more complicated. In the 
last analysis, its solution depends on the 
ability of the owner to produce sufficient 
net income from his property to pay the 
taxes. This problem requires the best 
thought of all concerned, foresters, own- 
ers, and the public alike. It involves a 
large measure of state and national co- 
operation, which is forthcoming in fire 
protection, efforts at tax reform, educa- 
tion, and even in cooperative marketing. 
It will not be solved solely through regu- 
latory legislation, for, like fire insurance, 
the success of such measures depends 
entirely on the economic ability to own 
property, protect it, and make it profit- 
able. When this basic condition does not 
exist, neither regulation nor insurance can 
succeed. 

In so far as a well established and con- 
sistent technical and economic policy of 
management is concerned, we still have 
far to go in the United States. Here Eu- 
ropean countries have a great advantage 
over us because they have learned by 
experience how to combine the recrea- 
tional values of their forests with their 
economic possibilities, without sacrificing 
either, and with the full and sympathetic 
support of the public. This is undoubt- 
edly due, first, to the utter inability of 
European countries to afford vast areas 
of luxury forests devoted entirely to rec- 
reation and kept as nearly as_ possible 
in an undeveloped natural state, and sec- 
ond, to the fact that, for the most part, 
the same individuals who enjoy these for- 
ests for recreation, receive additional bene- 
fits directly and tangibly in the form of 
lower taxes, employment, and greater eco- 
nomic security from their utilization. 

In the United States, the most enthu- 
siastic advocates for conservation live in 
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large cities far removed from economic 
dependence on the forest. Their sole in- 
terest is recreation and they are apt to 
believe that the only way by which their 
ideal can be attained is by adopting an 
attitude completely hostile to all forms of 
economic use and development of the for- 
est. Not only must no trees be cut but 
even the building of roads for fire pro- 
tection is vigorously opposed. They ap- 
pear, in fact, to be willing to take the 
risk of a conflagration rather than to per- 
mit the mechanized access even of fire 
fighters to these areas. 


Foresters recognize both the funda- 

mental strength of this sentiment for com- 
plete isolation of forests from all economic 
utility, and some of the absurdities of such 
a doctrine when extended beyond reason. 
To seek to apply this principle of man- 
-agement to forests universally would be 
about as sensible as to turn the great 
plains back to the buffalo, whose presence 
made all economic development of these 
areas for agriculture impossible. In states 
like New York, dominated by urban needs 
for recreation, the public has, and perhaps 
wisely, set aside practically the entire 
mountainous area for recreation, but un- 
fortunately it has gone one step further 
and restricted the development of these 
parks to the most extreme of recreational 
uses, namely, a wilderness. Had _ this 
ideal been possible of full attainment, not 
a road would have penetrated this vast 
region, and its enjoyment would be lim- 
ited to those hardy souls who are able 
to walk, carrying their equipment on their 
backs, or able to canoe on the few avail- 
able waterways. 


Foresters have always been the most in- 
telligent supporters and backers of the 
urgent public desire for the preservation 
of primitive, unspoiled natural areas, but 
they cannot go the whole way in believing 
that all economic life and values must be 
ruthlessly sacrificed in the unnecessary 
and abnormal extension and multiplica- 
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tion of parks. They cannot accept a pro 
posal to deprive 175,000 people in Colo. 
rado of necessary water by opposing the 
construction of a tunnel which nowhere 
scratches the surface of the Rocky Moun: 
tain National Park, simply because the 
underground existence of this tunne: 
might offend the aesthetic sense of visitors 
from the East who are told of its exist 
ence. They do not believe it is necessary 
to lock up 16 billion board feet of timber 
on the Olympic Peninsula in Washingto 
when 6 billion feet would provide more 
trees than one man could count in all the 
vacations of a lifetime. 


The crux of the policy problem lies in 
the clear distinction between the conserva: 
tion or preservation of primitive condii 
tions by non-use, and the development o: 
all of the possible uses of our land by 
wise and intelligent management. Wor: 
shippers of the primitive (and that woulc 
include most of us) if not educated tc 
comprehend the policy of conservatior 
by use, embrace this alternative idee 
which is in itself a heathy reaction, anc 
seek national salvation by extending the 
policy to its utmost limits, on the theory 
that every acre saved and every tree pre 
served from the axe is pure gain and an 
other victory for conservation. Thus we 
have the city-bred Secretary Ickes of the 
Department of the Interior condemning 
lumbermen in a public speech for cuttin; 
a tree that was over 400 years old as con 
stituting, in itself, an act of desecration 
and making the general statement “Tree 
are not a crop!” To show how far thi 


. drive extends and the nature of the oppo 


sition to conservation by wise use, let m 
quote from a “conservation” column i 
“The Puget Sounder,” entitled Departmen 
of Northwest Conservation, in affiliatio: 
with the Emergency Conservation Cor 
mittee of New York City: 


“In 1875 the American Forestry Assc 
ciation was established to crusade for fon 
est conservation. By 1891 Congress finall 


+ passed a bill giving the president power 
if to withdraw forest lands from private 
+ entry. Gradually the public forests were 
set aside, under the administration of the 
Department of Interior. But Theodore 
| Roosevelt proceeded with this policy a 
4 Dit too energetically to please the despoil- 
if ers, and a bill was put through Congress 
prohibiting the president from setting 
aside any more forest reserves. 
‘same time the forests were taken from the 
Interior Department and placed under the 
q | Department of Agriculture, on the ground 
| that they were a crop. Ever since that 
time the emphasis has been on cropping 
the forests—until we are now cropping 
A five iimes more forest annually than we 
al ‘are growing. And our reserves are nearly 
a exhausted. To prevent complete exhaustion 
| we must enter a new phase of conserva- 
tion.”—Margaret Thompson, Secretary. 


i 
nM) 
i 
rth 
' The conclusions are drawn that if for- 
j) ests are a crop, trees must be cut; that 
sf Since the Department of Agriculture be- 
| lieves that trees should be cut, they have 
a been cut; that this policy is directly re- 
4 ie sponsible for forest devastation and the 
exhaustion of our reserves of timber for 
»} the Nation as a whole; and that we 
@ must, therefore, adopt as a national pol- 
| icy the rule that trees should not be cut, 
_by advocating a universal goal of conser- 
vation by non-use as expressed by the 
_ Secretary of the Interior and carried out 
in the National Park Service. The article 
_ continues: 
“Be sure to write or wire President 
_ Franklin D. Roosevelt, and tell him you 
are supporting his plan to change the De- 
| partment of Interior to Department of 
) Conservation. This will bring the Na- 
| tional Forest Service and the National 
i) Park Service together in one department 
where they belong. Until they are brought 
‘together it is impossible for them to work 
out a common policy, so necessary now 
in outlining objectives in the long-range 
_ planning program. We have had too 


l 
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much lip service given the cause of con- 
servation, and too little action. 


“We have been trying to get something 
accomplished in forest conservation for 
more than half a century. How much 
longer are we going to dally along? 
Until all the timber is cut?” 


In other words, the policy of conserva: 
tion by wise use as practiced for 32 years 
on the 170,000,000 acres of the National 
Forests is mere camouflage for timber 
cutting, lip service to conservation, and, 
if continued, all the timber will be cut! 
The way to stop this is to transfer the 
Forest Service to the Department which 
truly represents the only real policy of 
conservation, that of preservation of the 
primitive! 

If this policy had been dominant thirty 
years ago there would have been no na- 
tional forests, for the people of the West 
would have rejected them, and all of the 
great forests of the Olympic Peninsula 
would long ago have passed into private 
hands. The increasing popularity of the 
National Parks has -been skillfully capital- 
ized by the Department of the Interior in 
rallying support in its drive to recapture 
and dominate the Forest Service. This 
would. remove what the National Park; 
Service and its supporters believe is the 
greatest obstacle to conservation. It would 
permit the rapid extension of National 
Parks by absorption of National Forest 
areas for “true” conservation. 


To accomplish this purpose there has 
been inserted in Senate Bill 2970, which 
provides for reorganizing agencies of the 
government, a clause that would change 
the name of the Department of the In- 
terior to the Department of Conservation, 
and would give to the President the pow- 
er to make this or any other transfer 
except as specifically prohibited in the 
bill. Such a specific prohibition, applied 
to the Forest Service, was originally 
placed in the bill but was eliminated be- 
fore it was printed. The Senate Com- 
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mittee in hearings on August 2, appeared 
to favor this transfer. 

Am I wrong when I say that our na- 
tional policy of forest conservation’ is not 
yet clearly established, in spite of all the 
effort and progress that has been made? 


Foresters as a unit support the plan 
for the preservation of primitive park 
areas. They thus avoid the error into 
which this other body of conservationists 
has fallen, that of demanding the uni- 
versal adoption of their ideal as a na- 
tional policy, and condemning and. mis- 
representing the opinions of those who 
differ. Foresters would establish a har- 
monious balance between the two policies 
by creating parks where parks are needed, 
and developing public forests on the re- 
maining areas. Only when such a sane 
balance is accepted by the public at large 
can it be said that our National Forest 
policy is thoroughly established and se- 
cure against an attack which has persisted, 
in the Interior Department, for over twen- 
ty years. 

We now come to the third requisite for 
stability in forestry, namely: the general 
acceptance of the principle of merit or 
career service, for foresters in public em- 
ploy. Here we encounter a fundamental 
difference in political doctrine which car- 
ries a vital threat against the integrity 
and efficiency of the profession itself and 
all that it stands for. The principle of 
the merit system is that efficiency, econ- 
omy, and success in public administra- 
tion, regardless of the party in power or 
of the policies to be carried out, is at- 
tainable only through the complete pro- 
tection of the administrative personnel 
against political domination. The oppos- 
ing doctrine is that any and all appointees 
who have served under a preceding ad- 
ministration of the opposite political faith 
are necessarily disloyal to the existing 
administration and engaged in an effort 
to sabotage the program. Therefore, if 
the new policies are to succeed, the serv- 
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ice must be manned from top to bottom: 
exclusively by persons selected for their 
political affiliations. Their ability and effi- 
ciency are secondary considerations andi 
their careers, regardless of their merit, 
must perforce be limited to the period of 
rule of the party in power. 


Now it happens that the Forest Servicer 
from the time of its origin has been con- 
ducted on the first of these principles, 
and political appointments, down to the 
last ranger, have been eliminated com: 
pletely. As a corollary, the efficiency of 
the Service is nationally recognized, ex- 
cept by those who do not want trees cut! 
There is no mystery about this, any more 


than that 2 + 2 = 4. 
With the advent of the C.C.C. the For: 


est Service had to make the greater por- 
tion of the appointments for these camps: 
These appointments were made not only 
without respect to the political affiliations 
of the applicants, but without even requir! 
ing the applicants to indicate their politii 
cal faith. The same policy was pursuec 
in such states as had established a simii 
lar system of administration. 


As a result, a loud clamor arose from 
members of the local political organiza: 
tions of the party in power to the effec: 
that their requests for the appointment 0) 
men to these jobs had been ignored. The 
existence of a non-political policy was ¢ 
closed book to these organization workers: 
In their minds there could be but one 
explanation, namely that by underhanc 
means and superior cunning, the oppo: 
sition party had (either by the secre 
connivance of the forestry officials or by 
slipping under their guard) secured thesé 
plums for their own political friends 
Such a condition was intolerable. I 
would, of course, defeat the purposes 0: 
the President’s program for the C.C.C 
and must be stopped. So a system wa 
promptly inaugurated which required tha 
every non-technical appointee down t 
the last foreman, must first receive politi 
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cal sponsorship. Investigations by the 
Society of American Foresters, to deter- 
_ mine what had actually happened by this 
‘non-political method of selection solely on 
merit, brought out the fact that in Idaho 
where the greatest row was stirred up, 
_ about two-thirds of these appointees had 
happened to be democrats, and in Mon- 
, at least one-third were of this politi- 
cal faith. Such results could be expected 
when politics are ignored, for neither 
4 party has a monopoly on efficiency. 


Foresters held that the success of the 
_ C.C.C. lay in the record of performance, 
and that public approval would depend 
on how well the job was handled. An 
efficient “republican” would do more for 
the President than an inefficient “demo- 
_crat”. But apparently, this thought was 
not shared by the administration, which 
has indicated clearly that it considers 
every position in this organization as 
affecting the policy of the C.C.C. 


- 


d 
> 
4 
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Consequently, it is with real alarm that 
foresters observe the provisions in this 
organization bill, S. 2970, giving to the 
President the power to remove all policy- 
making positions from the operation of 
its proposed Civil Service provisions. No 
one but the Chief Executive need be con- 
sulted as to what positions are considered 

as falling in this class. Whatever exten- 

sion is made to include more and more 

subordinate positions would establish a 

precedent, certain to be followed by suc- 

cessive executives. Instead of protecting 
the merit system, this plan threatens to 
undermine it completely. Matters would 
be no better under republicans than demo- 
crats. Foresters in public service have 

been loyal to all administrations. As a 

professional group, foresters stand for the 

only principle that can ever succeed if 

_ the huge responsibilities of public forest 
administration are to be met and _ the 
present standard of efficiency continued. 


4 


This principle so far has been adhered 
to in many of the states; sometimes, as 
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in New York, through the operation of 
Civil Service laws; elsewhere through 
non-political state commissions. In other 
states, such as Pennsylvania and Indiana, 
it recently has been notoriously and fla- 
grantly violated. The battle will not be 
won until, as in England, we recognize 
as a nation that the value of a public 
employee should not be judged by his 
political party affiliations but by the effi- 
ciency with which he carries out the poli- 
cies dictated by his superiors. In Eng- 
land it has been found that adequate 
training and freedom from political inter- 
ference are essential prerequisites for effi- 
cient public service. 


I have even heard it said recently in 
high quarters that the periodical cleaning 
out of the personnel of public agencies is 
beneficial in order to remove the dead 
wood, and that persons in public service 
tend to stagnate because of undue job 
security. Obviously, then, the greater the 
economic insecurity in public life, the 
greater the efficiency; and by analogy, in 
private employment as well. This doc- 
trine will hardly hold water or be ac- 
cepted by the average citizen. Any one 
familiar with the work of a public service 
manned by experts, and subjected to con- 
tinuous stimulating criticism within the 
profession and by the public, knows that 
there need be no stagnation. The record 
of the State Park Service of New York, 
under Robert Moses is a good example. 
Contrast this with the records of politically 
dominated organizations, whose employees 
hold their jobs, not because of their abil- 
ity but primarily through “loyalty” to 
partisan politics. I have a recent state- 
ment, for instance, from Massachusetts, 
which reads, “I continue to hear of the 
destructive influence of politics in the 
C.C.C.” yet Congress recently provided, 
in a three-year extension of this work, 
that all appointments shall be without re- 
gard to Civil Service regulations. 


1094, JOURNAL OF FORESTRY 


The purpose of this discussion is to ciency, the merit system. We must now! 
bring out the principal weakness of for- either accept, support, and extend this 


5 


estry administration, in a modern democ- system or confess that there is not suff- : | 
racy such as ours. While such conditions cient understanding among our average ! 
exist, and to the extent that they prevail, citizens to analyze this question and to) 
the possibilities of final establishment of give the right answer. The result will de-- 
forestry practice are handicapped and to pend on the intelligence and vigor with, 
a great extent rendered impossible. As a which informed men tackle the problem) 


nation, we have demonstrated our capac- and in this, we hope that all foresters will 


ity to establish and maintain public serv- rise to the full measure of their responsi- | 


ices on the only possible basis of eff- _ bilities. 
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Ales 1938 Agricultural Conservation program for gum naval stores has been 
approved by Secretary of Agriculture Henry A. Wallace, the Agricultural Ad- 
justment Administration recently announced. The program was worked out recent- 
ly by representatives of the American Turpentine Farmers’ Association, the A.A.A., 
and the Forest Service. It will be administered by the Forest Service. Objectives 
of the plan will be the conservation of timber land resources, prevention of their 
uneconomic use and wasteful exploitation, and the improvement of fire protection 
in the naval stores region. Gum naval stores farmers in North Carolina, South 
Carolina, Georgia, Florida, Alabama, Mississippi, Louisiana, and Texas will be 
given opportunity to participate. These eight states produce approximately 70 per 
cent of the world’s gum naval stores. 

For cooperation in the program in 1938 naval stores farmers will be paid 1 
cent per “face” (chipped area of the tree from which the gum flows) for all faces 
worked under approved practices, and 5 cents per face for faces taken out of 
operation on small trees. On a basis of 80 per cent participation, payments at 
these rates would total slightly more than $1,300,000. More than 100 million 
pine trees are worked annually in the naval stores belt. By sparing the young 
trees from turpentining until they attain at least 9 inches diameter, breast height, 


more profitable naval stores operation is assured and the trees are permitted to 
grow into valuable timber size. 


tives of forest education than ever before. 


of American Foresters? 


oe HE subject of specialization versus 
; | basic training in the forestry schools 
s has been repeatedly brought forth 
at the Society meetings (3, 6), and has 
in this 
Journal (1, 2, 4, 5). The very existence 
of this controversy is significant inasmuch 
as it points to the wide divergence of 
opinion among American foresters in re- 
gard to the fundamental question of what 
forestry is as a profession. One group 
Pcie to visualize forestry in the light 
of limitations imposed on it by the con- 
tinental concept, which identifies it largely 
with forest production, protection and ad- 
ministration. The other group apparently 
interprets forestry in a much _ broader 
sense, basing its ideas of the aims and 
scope of the profession on the actual per- 
formance of American foresters in the 


field. 
In this connection, it may be recalled 
that the emergence of forestry as a pro- 
fession in this country had been rather 
closely associated with the sudden demand 
for technically trained men to administer 
the huge tracts of newly created forest 
domains. With no precedent in forestry 
training in this country, the earlier for- 
-estry education was quite naturally mod- 
eled after European patterns. In con- 
sequence, a generation of foresters was 
‘raised in America on the literature and 
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WHY NOT MORE SPECIALIZATION IN FORESTRY 


By ALEXIS J. PANSHIN 
Michigan State College 


More time and thought are now being given to a consideration of the aims and objec- 
On the surface, a wide divergence of opin- 
ion appears to exist. However, careful and critical study of the problem clearly shows 
that these differences of opinion are more apparent than real. 
considerable number of forest schools have developed curricula in forest utilization and 
other fields of specialization is indubitable evidence that these schools consider the 
training of men for the field of forest utilization a legitimate educational objective. 
Fundamentally, no educational questions are involved. Only one professional question 
is involyed—are the graduates in the specialties eligible for membership in the Society 
In other words, are they professional foresters? 


The very fact that a 


practices of forestry borrowed to a large 
extent from the continental countries. 

Almost from the very beginning, how- 
ever, it became apparent that no matter 
how admirable European forestry may 
appear in theory, it is not applicable to 
American conditions in practice. Thus the 
forestry pioneers in this country were 
forced to strike out for themselves in 
search of workable plans for management 
of forests entrusted to their care. For- 
estry, nevertheless, was still thought of 
largely in terms of silviculture, forest 
mensuration and protection. 

This interpretation of forestry agreed 
well, for the time being at least, with the 
immediate task of protective administra- 
tion of public forest lands. At the same 
time it left a majority of American for- 
esters quite indifferent and frequently 
openly hostile to the problems of private 
forestry, especially those dealing with for- 
est utilization. In fact, the objectives of 
public and private forestry were thought 
to be irreconcilable: public forestry was 
associated with conservation; private for- 
estry or forest ownership with forest ex- 
ploitation. This point of view, unfortu- 
nately for the cause of forestry in Amer- 
ica, still prevails in some circles. 

Meanwhile the very immensity of the 
task of administering millions of acres of 
land, not all of it even forested, placed 
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before the foresters of this country prob- 
lems which, it is safe to say, the fathers 
of American forestry had never foreseen. 
These special problems included, to name 
but a few, range management, the ever 
growing field of forest recreation, forest 
extension, wildlife management, and last, 
but not least, the varied problems of for- 
est utilization. Foresters stepped into 
these fields quite naturally, first because 
these problems arose as a direct outgrowth 
of American forestry conditions, and sec- 
ondly because there was no other group 
of men competent to assume responsibility 
for their solution. 

The pertinent question today, however, 
is not why foresters preempted these fields, 
but who is to assume further responsibility 
for training technical men to follow them. 
Whether forestry schools remain to be 
the logical places to develop the necessary 
specialized courses depends largely on 
the interpretation of the scope of forestry. 

Undoubtedly there exists today a con- 
siderable group of foresters who visualize 
their profession as embracing everything 
connected with the purposeful management 
of forests, including utilization of forest 
products, a view to which the writer 
whole-heartedly subscribes. If this broad 
concept of forestry is at all valid, then 
to make “basic training in forestry”, pre- 
sumably in silviculture, management and 
protection, the mark of a bona fide for- 
ester basically is as unsound as to require 
“basic training” with the predominance 
of, let us say, civil engineering of all en- 
gineers. 


If this point of view is correct, then 
specialization should become the keynote 
of forestry education. At the same time 
silviculture, management and protection 
should be relegated from their present 
exalted position of “basic forestry” to a 
line of specialization, equal in importance 
to, but not more so, than the other phases 
of forestry. The above does not exclude, 
of course, the necessity for every graduate 
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forester to have a general grasp of the 
entire field of forestry; but this, in the 
writer’s opinion, can be accomplishec 
without sacrificing the efficiency of special 
ization. 

To further clarify this point of view, the 
discussion that follows is limited pri 
marily to the field of forest utilization 
It is based on the assumption that in the 
final analysis our present and future util 
ization requirements should, whenever pos 
sible, determine our present day fores: 
production policies, a basic principle 
which, however, has so far been largely 
disregarded by American foresters. 

Much of the publicly owned forest land! 
of course, could be managed for purposes 
other than utilization, but when all due 
exceptions are made, there still remains 
a major part of the public forests admin: 
istered mainly for their timber supply 
The privately owned forests, which com 
prise some 80 per cent of our total forestec 
area, are managed supposedly for profit 
able utilization of forest products. 

But, whereas in the publicly ownec 
forests utilization may conceivably remair 
subordinate to other activities for year: 
to come, in private forestry profitable 
utilization is an urgent problem of today 
If judged by the amount of literature tha 
appeared last year on the subject of sus 
tained yield on private lands and its re 
lation to a closer utilization, it may ap 
pear that foresters are not totally un 
aware of their responsibility to that phas 
of forestry. Yet up to date foresters, a 
a group, have failed rather badly to solv 
or even to understand the pressing prok 
lems of utilization. In fact, a majorit 
of graduate foresters seem to be decided] 
antagonistic to the very idea that scientifi 
forest production is unattainable withov 
proper regard for utilization, and that th 
problem of conversion and marketing ¢ 
forest products should, if anything, tak 
precedence over the problems of fore: 


production. The reason for this lack « 


appreciation of the close relationship 
existing between forest production and 
utilization is directly traceable to the train- 
ing foresters receive in the professional 
schools, which are generally characterized 
y by their inadequate presentation of utiliza- 
tion problems. Furthermore, no remedy 
to this situation appears to be in sight 
a until utilization is accorded the full rec- 
_ ognition of a legitimate specialization. 
It is not expected that forestry schools 
could successfully train men to take the 
place of mechanical engineers in design- 
ing wood conversion machinery, nor could 
they replace chemists in developing new 
wood-chemical products. However, for- 
_ estry schools can graduate men capable of 
acting as liaison men between the pro- 
_ ducers and the users. Such men must be 
well grounded in the basic properties of 
_ the raw material, i.e., wood, must possess 
a thorough understanding of the methods 
_ of conversion and handling of lumber and 
finished products, and know the advan- 
_ tages and the drawbacks of wood when 
used in competition with other products. 
In addition these men should have a good 
knowledge of the economics of production, 
conversion and distribution of wood prod- 
ucts. To repeat, such a training built 
against the background of general under- 
standing of other fields of forestry en- 
deavor, can be offered by our forestry 
schools, but only when forest utilization 
is elevated from its present position of a 
foster-child of forest production to that 
of a fully recognized specialization. 
It is sometimes stated that such train- 
ing would deprive graduates of the oppor- 
tunity to pass Civil Service examinations, 
and that the demand for such men in in- 
dustry is very limited. In the light of 
the experience with the graduates of 

Michigan State College it appears that 
on the contrary the potential field of pri- 
vate employment for properly qualified 
men is quite extensive, provided the men 
are satisfied to make a modest start. The 
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other objection, if valid, shows a weakness 
in the type of examinations offered by the 
Forest Service. If specialization in for- 
estry is to be fully acknowledged, then it 
may be logical to expect a different type 
of examination offered expressly for util- 
ization and other forest specialists, as the 
case is today with range management. 
That the Forest Service needs utilization 
minded foresters in their field organiza- 
tion seems to be confirmed by the recent 
participation of the Forest Service in the 
cooperative movement in New York, New 
Hampshire, and elsewhere, as well as by 
the development of the “multiple-use” 
idea in the South. The same may be 
said of state extension forestry agencies, 
much of whose time is spent in an attempt 
to solve pressing utilization problems. 

What is true of forest utilization is true 
of other fields such as wildlife manage- 
ment, recreation, soil conservation, etc. 
Unless these subjects are given full recog- 
nition, forestry schools should frankly 
admit their inability to cope with these 
phases of the work. It would be only 
fair then to allow other, more progressive, 
educational agencies to develop the neces- 
sary sequences of courses. Some forestry 
educators undoubtedly may feel that this 
is quite logical and proper. But it may 
also be interpreted as a lack of vision and 
initiative on the part of men entrusted with 
the training of foresters. Has forestry 
already become petrified? 

Finally, the problem of forestry educa- 
tion and curricula has been still further 
and quite needlessly confused with the 
question of the minimum requirements for 
admission to the Society (2, 5). The devi- 
sion as to the minimum of technical train- 
ing to be required of its members rests, 
of course, solely with the Society, but 
why confuse the question of membership 
with the far more important problem of 
proper training for the graduates of our 
forestry schools! 

The above is offered mainly in the hope 
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that it may stimulate further discussion 

of what is forestry, and perhaps lead to 3. 
ultimate clarification of the future educa- 
tional policies of our forestry schools. 
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Foresters To MEET In ATLANTA WITH AGRICULTURAL WORKERS 
ON FEBRUARY 2, 3, AND 4, 1938 


HE thirty-ninth annual meeting of the Association of Southern Agricultural 
Workers will be held in Atlanta, Ga., on Wednesday, Thursday, and Friday, 


February 2, 3, and 4, 1938. 


The Forestry Section will have a meeting on the afternoon of February 2 


which will be devoted to a symposium on recent forestry legislation as it affects the 
South. On Wednesday evening there will be a dinner and a joint meeting of the 
five southern Sections of the Society of American Foresters. Thursday morning, 
February 3, will be devoted to the presentation of four papers covering various 
phases of the pulp and paper industry in the South with ample time for general 
discussion. 


Arrangements are also being made for special group conferences of the south- 


ern extension foresters, state foresters, lumbermen, and pulp and paper mill 
operators. 


THE AGGREGATE CUT OF AMERICAN LUMBER, 1801-1935 


By R. V. REYNOLDS anp A. H. PIERSON 


U. S. Forest Service 


North America was blessed with a temperate climate, fertile soils, iron, coal, and other 
mineral wealth. But if it had been a treeless continent, a land of prairies, steppes, 
and pampas, the use of the soils and the minerals on the scale we have known would 
have been impossible. No material but timber could have supplied the houses, the 
fuel, the tools, weapons, bridges, vehicles, and ships which laid the foundations for 
national greatness before iron and coal were developed and before oil was discovered. 
We should, therefore, give the lumberman the credit due him as a pioneer and a na- 
tion builder. His was a long and arduous task. It began in a small way with the 
earliest colonization, and during the 19th century grew to be one of the foremost 
industries of America. The peak of production was passed in 1907, but even with a 
diminished output the industry will always be indispensable. 


. O ITS forests as to no other natural 
! resource, the United States owes its 

position among the leading nations 
f the world. 


_ How great the labor was to produce 
America’s lumber needs can only be mea- 
‘sured by an estimate of the quantity of 
lumber which the mills poured forth, 
taken in total. Such an estimate was re- 
cently made by the Division of Economics, 
Forest Service, Washington, D. C. It 
‘shows that during the 135 years from 
1800 to 1935 the aggregate cut of lumber 
was 2,200,000 million board feet. That 
means more than a cubic mile of wood 
when solidly stacked—material enough to 
build 120,000,000 frame houses, or to 
make a four-foot board walk from the 
earth to the sun. 

More than half of this quantity was cut 
since 1900. 
_ The valuation of the aggregate cut, at 
the mill, was about 36.5 billion dollars. 
based on values at the time of cutting. ~ 

Utilizing all official records of the lum- 
ber cut at various periods, especial! 
those of the Bureau of the Census, curves 
were plotted for production in each state 
and also for each kind of wood which in 
any year was cut to the extent of a bil- 
lion board feet. There was also a curve 
for “all other” species. In some years 
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the quantities plotted are estimates larger 
than the reported totals, based on the 
number of mills which failed to report. 


Measurements of these curves by plani- 
meter gave totals for each state and kind 
of wood. These form the basis of Tables 
1, 2,3, and. 

Leading Kinds of Wood.—The East 
shows five softwoods and four hardwoods 
of each of‘which more than a billion feet 
has been cut in some year of record. In 
the West,‘\Douglas fir, ponderosa pine 
and western hemlock are also in the bil- 
lion foot class. 


The yellow pines of the East supplied 
one-fourth of the aggregate, closely fol- 
lowed by eastern white pine. Douglas fir 
is third, with a quantity less than half 
of the eastern white pine. 


Leading States—Six states have cut 
over 100 billion feet each. Washington, 
with a total of 187,500 million feet, has 
cut more than any other state, but has 
only recently surpassed Michigan in that 
respect. Washington in 1926 cut more 
than twice as much as Michigan at its 
peak. The Michigan cut includes 50,000 
million feet of hardwoods, which is far in 
excess of any other hardwood-producing 
state. Thus Washington leads in total and 
in softwoods while Michigan leads in 
hardwood production and is second in 
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TABLE | 


AGGREGATE LUMBER PRODUCTION, 1801-1935, 


BY KINDS 
(Million feet, b.m.) 


Kind Total Softwood Hardwood 

Eastern: 

Yellow pines 585,600 585,600 -— 
White pine’ 459,300 459,300  j$—~ 
Hemlock _ 132,500 132,500 meee 
Spruccs == 54,400 54,400 Be 
(Cypress 37,200 37,200 pee 
Other softwood 12,800 12.8000 ee 

Sub-total = 1,281,800: 1,281,800.5% 5) —— 
Oaks ae DRYRIRND) 232,200 
iMaplemeeen SIE) a. 51,800 
Yellow poplar_ A600 ee 47,600 
Gum (red and sap) 28,300 28,300 
Other hardwood 143,700 ~~ 143,700 

Sub-total ___ 503600 eee 503,600 
Eastern species 1,785,400 1,281,800 503,600 
Western: 

Douglas fir 224,600 224,600 Soe is 
Ponderosa pine’ _ 83,700 83,700 ss 
White pine*®_. 18,300 18,300 poke 
Hemlock’ == 16,600 16,600 i 
Spruceme a= 15,000 15/000 
Other softwood 59,600 55600) eee 

Sub-total ___ 413,800 413,800 Ot 
Hardwood ___ S00 800 
Western species 414,600 413,800 800 
Aggregate 2,200,000* 1,695,600 504,400 


Forest Service, 1936. The kinds named are 
the six softwoods and four hardwoods which in 
any year have yielded one billion feet, b.m. or 
more. The East shows five of the softwoods 
and al] four of the hardwoods. The West shows 
three softwoods—Douglas fir, ponderosa pine, 
and western hemlock, in the billion-foot class 
on their own merit. Western white pines and 
western spruce, although not in the billion-foot 
class, are shown as part of the national exhibit 
of those genera. The western oak and maple, 


being negligible, are included in the item West- 
ern Hardwood. 


*P. strobus, with a small unknown admixture 
of red (Norway) pine and jack pine, according 
to commercial practice. 


*7Includes 1,600 million feet from the Black 


Hills, a western species in an eastern region. 


"Includes P. monticola and P. lambertiana, 
(western white pine and sugar pine). 


“More than half of the aggregate cut occurred 
within the present century: 
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Million Per 

Period ft.b.m. cent 
1801-1825 13,000 0.6 
1826-1850 59,000 27. 
1851-1875 255,000 11.6 
1876-1900 645,900 29.3 
1901-1925 978,000 44.5 
1926-1935 250,000 11.3 
1801-1935 2,200,000 100.0 


softwood production. The mill value 
the cut in Washington was $3,200,000,0 
and in Michigan $2,300,000,000. T 
other first-rank states are Wisconsin, Penr 
sylvania, Louisiana, and Oregon, in the 
order. 


Leading Regions——The Lake States i 
the leading region, followed by Lowe 
Mississippi, North Pacific, Central, an: 
Middle Atlantic. The Lake States sup 
plied half of the white pine cut, an 
nearly a fifth of the hardwoods. The Cer 
tral region supplied over 40 per cent c 
the hardwoods. The three southern re 
gions combined show a total equal t 
nearly one-third of the United State 
aggregate. 


Although at the present period near] 
half the lumber cut is western softwood 
in the aggregate of 135 years the East hz 
supplied four-fifths of American lumbe 
One-fourth of the eastern cut was har 
woods. 


TABLE 2 


ACGREGATE LUMBER PRODUCTION, 1801-1935, 
BY LEADING STATES 


(Million feet, b.m.) 


Hard- Per ce 

State Total Softwood wood Hardwo 
Washington 187,500 187,120 380 0.2 
Michigan 182,800 132,800 50,000 27.4 
Wisconsin 134,700 101,360 33,340 24. 
Pennsylvania 126,100 95,140 30,960 24..€ 
Louisiana 117,700 99,110 18,590 Hoe 
Oregon 102,500 102,240 260 0.: 


Forest Service, 1936. 


‘These are the states whose aggregate cut 
ceeds 100 billion feet, bm. The next succeed 
states are Mississippi, New York, Texas, < 
Minnesota. 


TABLE 3 


AGGREGATE LUMBER PRODUCTION, 1800-1935, IN 
WESTERN STATES 
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TABLE 4 
AGGREGATE LUMBER PRODUCTION, 1801-1935, 
BY REGIONS 
(Million feet, b.m.) 


Million feet, b.m. Per cent 
Bei ceree se 187,500 45.4 
Jee 102,500 24.8 
a 68,100 16.5 
2, A ee een 25,000 6.1 
+o hes 14,000 3.4 
2 peeteeR 5,400 WS 
ew Mexico _____ 4,200 1.0 
3,400 8 
ee 1,200 2) 
te aes 900 ao 
Seeaiet =. 800 
re 413,000 100.0 
a 900 — 


California logs. 
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4 Hard- 
Region Total Softwood wood 


Per cent 
hardwodo 


New England 148,000 126,600 21,400 14.5 
Middle Atlantic 237,000 178,000 59,000 24.9 


Lake 390,000 302,800 87,200 22.4 
Central 270,000 52,000 218,000 80.7 
Prairie 27,000 20,900' 6,100 22.6 
South Atlantic 166,000 131,200 34,800 21.0 
East Gulf 181,000 168,000 13,000 7.2 


Lower Mississippi 368,000 /303,900 64,100 17.4 

Eastern regions 1,787,000 1,283,400 503,600 28.2 
North Pacific 290,000 289,360 640 0.2 
South Pacific 69,000 68,950 SO mOEl 
North Rocky Mtn. 39,000 38,920 80 0.2 
South Rocky Mtn. 15,000 14,970 30 0.2 


Western regions 413,000 412,200 800 0.2 
All regions 2,200,000 1,695,600 504,400 22.9 


Forest Service, 1936. The regions named areas 
used in official publications of lumber produc- 
tion. Lake, Central, Prairie, South Pacific and 
South Rocky Mountain are not identical with 
regions of similar names shown in the Copeland 
Report. 


Mncludes 1,600 million feet of ponderosa pine 
from the Black Hills. This is the only overlap 
of western species on an eastern region as de- 
fined by state boundaries. 
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EpIpEMIC OF SAWFLIES IN NORTHEASTERN Woops 


HE forests of the Northeast face an epidemic of the European spruce sawfly, 

which has been most destructive in Canadian timberlands for several years. A 
recent survey by the Bureau of Entomology and Plant Quarantine, U. S. Depart- 
ment of Agriculture, shows a tremendous increase of this sawfly in the spruce forests 
of Maine, New Hampshire, and Vermont, where it first caused concern in 1935. 
In forested areas the only practical way of combating this pest is the use of para- 
sites that naturally prey on the sawflies in their original home. Canadian entomolo- 
gists, who have imported some species of these parasites and established large 
colonies on this continent, have provided several million small wasps for liberation 
on this side of the border. One of the wasps, brought over from Europe several 
years ago, is already established at five widely separated points in the United States. 


RESEARCH AND DEVELOPMENTS IN THE CHEMICAL UTILIZATION | 
OF WASTE WOOD’ ; 


By. EDWIN C. JAHN 
School of Forestry, University of Idaho 


Wood is a very important raw material for chemical industry. From wood there are 
manufactured by chemical processes pulp, paper, fiber boards, textiles, cellulose wrap- 
pers, plastics, solvents, acids, tannin, preservatives, charcoal, oils for paints and as 
chemical solvents, and many other useful commodities. 
are using wood waste entirely or in part to produce such products as pulp, paper, fiber 
boards, distillation products, and ethy] alcohol. : 
into chemical processes is insignificant in relation to the total amount available. This 
situation is stimulating efforts to develop means of economically utilizing the wastes 
incident to the manufacture of lumber and timber products. 
deal with the minute units of wood, the fibers, the colloidal particles, and the mole- 
cules, wood wastes should be ideally suited for utilization by chemical means. 


HE amount of wood wastes pro- 
duced annually is very large. In 
the sulphite pulp industry, about 50 
per cent of the wood is lost, i.e., for every 
ton of pulp produced about a ton of wood 
substance is lost in the waste liquors. 
In the manufacture of lumber there is 
accumulated an irreducible minimum of 
wood substance in the form of stumps, 
tops, log breakage, slabs, sawdust, trim 
and shavings, which represents a solid 
volume of wooed greater than the volume 
of lumber manufactured. This is borne 
out by a number of careful waste surveys. 
Hodgson of the U. S. Forest Service 
found that the combined logging and 
sawmill waste in the Douglas fir region 
of Washington and Oregon amounted to 
98.3 per cent of the volume of the timber 
cut. However, the lumber industry re- 
covers 50 to 75 per cent of the sawmill 
waste for fuel and other purposes. 
Detailed studies of sawmill and logging 
wastes in British Columbia have been 
made by the Forest Products Laboratories 
of Canada at Vancouver. In the Douglas 
fir-western red cedar type of southern 
British Columbia it was found that an 
._ average of 19.5 per cent of the merchant- 


*Condensed from a paper presented before the Forest Products Symposium of the Canadia 
Chemical Convention, Vancouver, B. C., June 17-19, 1937. 
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A number of industrial plants 


Nevertheless, the wood waste going 


Since chemical processes 


able volume of the timber was wasted ir 
logging, and that in the manufacture 09 
green lumber 29.0 per cent of the sawlog 
was wasted in Douglas fir mills and 33.2 
per cent in hemlock mills. This does 
not include planing mill and remanufac. 
turing wastes. | 

Besides these great amounts of potential) 
raw material lost in logging and milling# 
operations there is another economic loss} 
in the form of timber species for whic 
the lumber demand is insignificant, or for} 
which production costs are too high due. 
to transportation and to competition with 
more cheaply produced lumber and struc-|) 
tural timbers in other regions. This is 
particularly true in the interior of Britishi) 
Columbia and in the Rocky Mountai 
states. The development of new products#. 
by chemical means and their manufacture 
in conjunction with lumber may mate-} 
rially help this situation. 

Pulp and Fiber Products—The manu-| 
facture of pulp chips for paper and fiber] 
boards from sawmill wastes has become 
an established and important business in 
Oregon, Washington, and British Colum 
bia. Pulpwood is now the major use o 
western hemlock and Sitka spruce slabs 


‘)} edgings and trims. Some white fir and 
Douglas fir is also converted into pulp 
-chips,-the latter species being used mainly 
for fiber boards. 

_ Several of the widely used fiber boards 
/ are made from sawmill wastes. The species 
| mostly used are northern white pine, long- 
leaf pine, southern gum, eastern spruce, 
} balsam fir, and Douglas fir. There is 
practically no restriction as to species 
usable for fiber boards. A rigid, mineral- 
ized, fire- resistant, insulating board is man- 


* 


§ a 


Bolts. These species are a relatively low 
lumber demand. 
_ Commercial production of good pulps 
yo rom Douglas fir would have an impor- 
tant effect on waste utilization, since the 
principal lumber waste on the north 
Pacific Coast is Douglas fir. The U. S. 
Forest Products Laboratory has __pro- 
Y duced high quality sulphate Douglas 
fir pulps of good color, low bleach re- 
Y quirement, and high alpha-cellulose con- 
By a modification of the sulphite 
' process they have also produced satisfac- 
tory laboratory sulphite pulps. 
| Distillation Products ——Although the to- 
} tal volume of waste wood utilized by 
4 wood distillation plants is rather small, 
, the industry does offer a rather large out- 
a let for hardwood logging and mill wastes 
te in favorable situations. 
i The Tennessee Eastman Corporation of 
Kingsport, Tenn., is an example of an in- 
| tegrated industry using waste wood as a 
‘raw material. Methanol and acetone are 
essential for the manufacture of films, 
{ and in order to safeguard its supply of 
_ these necessities, the Eastman Kodak Com- 
pany built a wood distillation plant and 
| purchased timberlands. In order to util- 
ize the timber efficiently, a sawmill was 
“built. By this integration of industries it 
is possible to make good quality lumber 
from the best logs and to have available 
for distillation the limbs and tops from 
felled trees, scrub trees, defective logs, 
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sawmill slabs, edgings, trims, and reject 
lumber. Sawdust supplies all the fuel for 
the sawmill and one-third of the fuel for 
the distillation plant. Another third of 
the retort fuel is supplied by the non- 
condensable gases from the distillation 
process. In this arrangement of utiliza- 
tion lumber may be considered the by- 
product and chemicals the primary prod- 
ucts. 

Among the products this company 
makes by wood distillation are lump and 
granular charcoal, charcoal briquettes 
from dust, a wood preservative from the 
creosote oils, acetic acid and acetic anhy- 
dride, methanol, acetone, methyl acetate, 
and allyl alcohol. The acetic acid and 
acetic anhydride are used in making cel- 
lulose acetate for we rayon, and plas- 
tics. 

Another interesting example of waste 
utilization is at the plant of the Ford 
Motor Company at Iron Mountain, Mich. 
This plant utilizes hogged scrapwood, 
sawdust and shavings and apparently is 
the only plant on this continent equipped 
to handle finely divided material. The 
process is continuous, the wood being fed 
by chutes through air tight rotary valves 
into the top of Badger-Stafford retorts. 

The hardwood distillation industry was 
threatened with extinction fifteen years 
ago by the synthetic production of acetic 
acid and methanol. Improved technique 
and research have rapidly modernized the 
industry and have increased the possi- 
bilities of the distillation of wood wher- 
ever conditions are favorable. Among 
some of the recent developments are new 
and cheaper methods of recovering acetic 
acid without the use of either lime or 
sulphuric acid. 

The distillation of softwood wastes in 
appreciable amounts, other than from the 
resinous southern pines, seems unlikely, 
at least for some time, due to economic 
factors. Although charcoal has been pro- 
duced from finely divided softwood wastes 
on a semi-plant scale, commercial produc- 
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tion apparently is not yet feasible. 

Wood Gas.—The use of wood as a 
source of producer-gas for power and 
heat has been intensively studied in 
Europe. Several automobile manufactur- 
ers are now making commercial vehicles 
of all types equipped to operate on wood 
gas. Figures from test runs are quoted 
which indicate that in Europe it is much 
more economical to operate on wood gas 
than on gasoline. Twenty-five pounds of 
wood are reported equivalent to one gal- 
lon of gasoline. 

In Canada the Forest Products Labora- 
tories in Vancouver have been carefully 
investigating the production of producer- 
gas from wood and charcoal for motor 
fuel. Their work indicates that it is prac- 
tical to adapt producer-gas equipment to 
mine and truck engines in outlying dis- 
tricts where transportation difficulties are 
great and gasoline costs are high. 

Hydrolysis of Wood.—Research over a 
period of years by two well-known inves- 
tigators and their associates has led to 
improvements in the industrial hydrolysis 
of wood and to the recent development of 
two commercial operations in Germany. 
The Scholler percolation process uses 
dilute sulphuric acid (0.2-1.0 per cent) 
at a temperature of 170-180° C. A yield 
of 63.5 gallons of 100 per cent ethyl al- 
cohol per ton of dry coniferous waste 
wood is reported. The lignin residue is 
burned for fuel. 

The second process in operation in Ger- 
many was developed by Friedrich Bergius. 
Concentrated hydrochloric acid passes 
through a series of diffusers containing 
shredded waste wood. The yield of total 
sugars is 60-66 per cent, 80 per cent of 
which may be converted into alcohol and 
the remainder used as fodder. At this 
plant methods have been worked out to 
produce a variety of products including, 
. besides alcohol and animal fodder, yeast, 
lactic acid, crystalline glucose and xylose, 
and as by-products, acetic acid and char- 
coal. 
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Those who have investigated these prod: 
cesses believe that they are able to show 
progress in Germany due to the peculiaaly 
economic situation there, but that they} 
would not be successful in the Unitec(® 
States. 

Wood Plastics —The natural lignin ir)” 
wood is considered to be a cementing anc¢ 
strengthening material for the tissues. The|j ! 
thought that these properties may be| 
utilized for the preparation of plastics has\- 
led to considerable research resulting inj) 
preparation of thermoplastic lignin resins¥ 
At the Forest Products Laboratory very” 
promising lignin plastics have been de+4} 
veloped by the partial hydrolysis of wood 
and hot molding the residue, preferably)! 
adding 6 to 8 per cent each of aniline ancjy 
furfural before molding. Very attractive 
products can be made from this material)” 

A patent has very recently been assigned” 
to the Masonite Corporation for produc-|» 
ing a molding composition from wood) 
The process is essentially one of hydro-) 
lysis by subjecting chipped wood to veryy 
high steam pressures and high tempera-| 
tures for short periods of time. The re-| 
sultant mass may be dried, ground and} 
molded or formed into thin sheets which 
are then piled together and hot-pressed.}) 
Black hard products result. The companyj), 
has built a semi-commercial plant for pro-{ 
ducing this material. 

The Idaho School of Forestry is inves 
tigating the problem of the coalescence} 
and plasticization of sawmill 3 
along three lines: (1) coalescing wood}, 
particles by surface adhesion, (2) plas-4): 
ticizing wood by reaction with the lignin} 
constituent, and (3) making a homogene- ) 
ous moldable material by gelatinizing the?) 
entire wood substance. 


and mill waste may be coalesced into hard |) 
dense products under proper conditions of |) 
temperature, pressure, moisture, and other | 
factors without the addition of any chem- | 
icals or binders. Products have been made | 


this way which are stronger than the 
original wood, and with a specific gravity 
of 1 35 to 1.40. Removal of the natural 
»resins from the wood causes a marked 
¥ increase in the strength of the coalesced 


| Lignin combined with only 1-2 per cent 
sulphur has been found to be thermo- 
| plastic and yields products that are hard, 
Bprable of taking a glossy polish, have a 
10 degree of elasticity (approximately 
comparable to commercial 
| Lignin chemically combined with 
| large amounis of sulphur forms a water 
/ soluble stain. 
| Many technical difficulties have been 
| overcome in preparing and molding 
| gelatinized wood in the laboratory. Wet 
| gelatinized wood is paste-like in consis- 
} tency. The particles are swollen and 
| gelatinous, and, when they are compacted 
| together by the combined effects of ex- 
| ternal pressure and internal surface ten- 
| sion forces of decreasing water films, a 
| more or less continuous homogeneous 
| mass results. The molded gelatinized prod- 
= from western white pine have a 
modulus of rupture of 14,000-20,000 
Bounds per square inch which is about 
| double that of the original wood, and a 
high modulus of elasticity, about 2,000,- 
000 pounds per square inch. The specific 
, is between 1.3 and 1.5. All these 
properties vary directly with the degree 
[ of gelatinization. Molded gelatinized wood 
_ prepared in the laboratory may be sawed 
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and worked with tools and has a hard 
smooth surface capable of a high polish. 
The wet paste may be mixed with saw- 
dust to form boards of light density and 
colored products may be made by adding 
dyes. 

Research in the Lumber Industry.— 
Surveys of possibilities and programs for 
research on the chemical utilization of 
wood are being worked out by a number 
of lumber companies in the United States. 
At least two companies in the West al- 
ready have research laboratories and staffs 
working on waste utilization problems. 
Pulp for paper and fiber boards, the pro- 
duction of synthetic construction materials 
from wastes, and the pressing of inferior 
softwood lumber into very hard dense 
attractive “hardwoods” are receiving at- 
tention by the industry. Extractives, such 
as various gums and resins, tannin from 
western hemlock bark, and a number of 
organic chemicals and preservatives from 
redwood extract are being surveyed. In 
conjunction with other by-products such 
as insulating material and pulp, some of 
these may prove profitable to manufacture. 

Successful research has been carried out 
on the extraction of pitch from green 
pitchy select pine lumber, the pitch being 
salable for turpentine and rosin. The 
main values of the operation, however, 
lie in the raising of the grade and value 
of the lumber and the simultaneous sea- 
soning which occurs. This is a very good 
example of the application of chemical 
research to the improvement of lumber. 


RECENT FINDINGS PERTAINING TO THE USE OF SULFURIC ACID) 
FOR THE CONTROL OF DAMPING-OFF DISEASE 


By S. A. WILDE? 


Wisconsin Agricultural Experiment Station 


This study throws new light upon the problem of the use of sulfuric acid as a dis- 
infectant in forest nurseries. It emphasizes the importance of the concentration of the 
solution, its rate of application, and the modifying influence of several soil properties 
which may be responsible for failure of the treatment or destruction of nursery stock. 
Experience in several Wisconsin nurseries has shown that sulfuric acid is the cheapest 
and one of the most reliable disinfectants for the control of damping-off disease, pro- 
vided it is used on suitable soils, in adequate amounts, and in proper dilution. 


long emphasized the importance of 

adequate dilution of acid used in 
control of damping-off organisms (1), 
nurserymen have often carried on treat- 
ments only on the basis of ounces per 
square foot, disregarding strength and 
volume of solution. As a result, present 
practice is characterized by great varia- 
tion in the concentration and rate of ap- 
plication of the solution used. According 
to observations in the Lake States, the con- 
centration of solution, applied in different 
nurseries, ranges from 0.5 to 12.5 per 
cent by volurme, whereas the rate of ap- 
plication varies from 3 quarts to 24 gal- 
lons per hundred square feet. None of 
these extremes was found to be satisfac- 
tory. 

The treatments with strong solutions in 
small quantities were based on the as- 
sumption that the acid is diluted by water 
applied later on. However, on soils hav- 
ing even a small amount of base exchange 
or absorbing material, the bulk of the 
H-ions is instantly fixed at the points of 
their first contact with the soil; these ions 
can be released only slowly by hydrolysis 
and replacement with bases and do not 
undergo immediate dispersion either hori- 


Nelo es plant pathologists have 


*Wisconsin Agricultural Experiment Station and State Department of Conservation. Public 
tion authorized by the Director of the Wisconsin Agricultural Experiment Station. 

The writer is indebted to Wm. H. Brener, F. G. Kilp, and H. M. Galloway for many sug| 
gestions, experimental data, and assistance in the field and laboratory investigations. Acknowledg| 
ment is also made to P. D. Peterson of the Freeport Sulphur Company for several courtesies rer 
dered in connection with the study of damping-off control. 
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zontally or vertically. Consequently suc: 
treatments result either in incomplete co 
trol of parasites or chemical injury ti 
the seedlings. On the other hand, treat 
ments with weak solutions in larger quar 
tities eliminate only hyperparasites any 
competing organisms and not the damp 
ing-off fungi. Such treatments also lea 
to saturation of soil to an unnecessaril| 
great depth and subsequent greater deter 
ioration of fertility. As a result, thy 
treatments with weak solutions increass 
the virulence of the disease and lead tl 
prolonged starvation of survived seedlings 2 


Thus, any considerable deviation fron) 
the desirable optimum of either concen)” 
tration or rate of application of solutio 
causes unsatisfactory results, as outline 
in the following summary: 


: 
(a) Too strong concentration—chemicai 
injury of seedlings. 


i 
m 


| 
i 
' 


(b) Too weak concentration—increa 
in virulence of disease due to. destructio: 
of hyperparasites. | 

(c) Too small volume of solution I: 
partial control of parasites due to patch)! 
distribution and insufficient penetration ol 
the liquid. | 


(d) Too large volume of solution 1) 


deterioration of soil fertility to an un- 
“necessarily great depth. 
A systematic study of the effect of con- 
centration and rate of application of sul- 
| furic acid solution has been carried on 
| fox the past five years in laboratory, 
f eenhouse, and extensive areas of several 
} Wisconsin nurseries. The most important 
} findings are reported. 


RATE OF APPLICATION OF SOLUTION 


' In disinfection treatments the acid is 
applied immediately after planting the 
Iseeds and is followed by heavy water- 
“| ing in order to remove the excess of un- 
) absorbed H-ions. 

| The work of F. G. Kilp and W. H. 
| Brener in Wisconsin nurseries, located on 
# non-calcareous sandy soils, showed that 
i : the adequate quantity of a sufficiently 
strong solution, needed to saturate the 
‘surface soil layer containing the seed, 


These observations were confined 
to soils derived from granitic and other 
crystalline rocks, characterized by an ex- 
| change capacity of 5 to 8 milli-equivalents 
per 100 grams and an original reaction 
_ of pH 5.0 to pH 6.5. 

- On soils having a higher content of 
colloids or bases a greater amount of 
solution may be needed to obtain satis- 
| factory results. Ordinarily, 12 gallons 
| per 100 square feet is the maximum 
= of solution required. If this 
| amount is not sufficient, the soil should 
| be thoroughly investigated as to its suit- 
_ ability for acid treatments. 


CONCENTRATION OF SOLUTION 


In the greenhouse experiments infested 
‘soils were saturated with the acid solu- 
‘tions of various concentrations. The ex- 
-cess of acid was removed by abundant 
‘repeated watering and 25 Norway pine 
' seeds per half-gallon jar were planted. 
Table 1 presents the mean values and 
‘corresponding standard errors of the per- 
centage of survived seedlings. 
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The failure of seedlings in the jars 
treated with 2.5 per cent or weaker solu- 
tion was almost exclusively due to damp- 
ing-off. The failure of seedlings in soils 
treated with stronger solutions was largely 
due to chemical injury. However, it was 
rather difficult to distinguish accurately 
between primary damping-off, chemical in- 
jury, and damping-off following chemical 
injury, especially in pre-emergence cases. 
Therefore, under these circumstances total 
survival of the seedlings appears to be the 
most reliable index of the success of the 
treatment. The germinative capacity of 
the seed used was 90 per cent. 

The results confirmed previous micro- 
scopic observations on soil nematodes (2), 
and showed that a 2 per cent solution of 
sulphuric acid is strong enough to destroy 
practically all the parasites. Since all of 
the soils received an excess of acid, the 
importance of concentration of the solu- 
tion was clearly demonstrated. 

On the basis of these experiments and 
field trials, a 2 per cent solution, applied 
at the rate of 7 gallons per 100 square 
feet, was adopted as a standard treatment 
for several Wisconsin nurseries. 

In the majority of instances the results 
of such treatments were entirely satisfac- 
tory in both fall and spring seedings. The 
nursery of the Nekoosa-Edwards Pulp and 
Paper Company at Wisconsin Rapids, on 
which a 2 per cent solution has been used 
for five consecutive years, may be cited 
as an especially striking example. Also, 
the 2 per cent solution proved to be satis- 
factory in all of the nurseries when it was 
applied at the time of the fall seeding. 
However, in the spring seedings in the 
Central State Forest Nursery a 2 per cent 
solution has caused some injury of roots 
of jack and Norway pine seedlings. A 
slight chemical injury of Austrian pine, 
due to the same treatment of spring sown 
seed beds, was also observed at the Uni- 
versity of Wisconsin Experiment Station 
near Hancock. In both cases the injury 
took place during the hot season, when 
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rapid evaporation had caused a great in- 
crease in concentration of the acid. 


Thus, the field observations suggested 
that 2 per cent is the maximum concentra- 
tion of sulfuric acid required in the con- 
trol of damping-off fungi on non-calcare- 
ous sandy soils. This concentration is 
not injurious on such soils when applied 
in the fall at the rate of 7 gallons per 
100 square feet. In nurseries where 
damping-off occurs in a mild form, the 
concentration of solution in the fall treat- 
ments may possibly be reduced to 1.5 per 
cent. The use of the same amount of 2 
per cent solution in spring treatments in- 
volves some danger of chemical injury. 
Therefore, a 1.5 per cent solution appears 
to be safer for the treatment of spring 
sown beds. A further decrease of concen: 
tration may not be advisable because of 
the low disinfecting efficiency of weak 
solutions, as indicated by greenhouse ex- 
periments. 


REMOVAL OF THE Excess oF ACID 


After seed beds are treated, the excess 
of acid should be removed by periodic 
watering so that the reaction of the soil 
approaches a pH of 5.0? at the time of 


TABLE 1] 


INFLUENCE OF CONCENTRATION OF SULFURIC ACID SOLUTION ON SURVIVAL OF NORWAY PINE SEEDLING(| 


Concentration of solution 
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germination. The speed with which thy 
acidity of treated soil decreases dependi 
upon its mineralogical composition anej® 
colloidal content. The affinity of somy> 
soils for acid is so great that watering! 
will not raise the reaction to a valuj 
higher than pH 3.0 before the seedling#” 
germinate, and the seedlings may suffed 
from chemical injury or malnutritio 
Other soils have such a small affinity toy” 
ward acid or such a high neutralizing)) 
capacity that watering will nullify thi) 
effect of acidification, thus making pos} 
sible the re-invasion of the surface soil) 
by parasites from the deeper untreated) 
layers. | 


In order to obtain general informatioy) 
on the response of soils to acid treatmenil” 
soils of different nature were subjecte}! 
to the following treatment. One hundre} 
grams of a 20-mesh sample were place} 
in a 400 cc. beaker, saturated with 50 ccf 
of 2 per cent sulphuric acid and allowe} 
to stand for 4 hours. The contents of thi 
beaker were filtered on a Buechner filter)» 
After 2 hours the soil was transferred ti 
a beaker and stirred thoroughly for 1 min} 
ute with 200 cc. of distilled water, usin} 
a rubber policeman. The suspension anj}- 
the coarse soil were filtered again on 


DEE Cent yee tress cuba Untreated 0.5 1kOMemeS PY AS 3. 00rS:) 4.0 
Survival of seedlings per 

CONV iia See a oe os oa 37.4 26.3 55.4 77.0 83.2 85.4 78.5 69.7 48.0 
Standard error _. HEBI3) SES A SEO a=? Oat eae tl ee 
Number of replications __ 34 34 34 34 34 34 34 28 8 


: ‘Throughout this report the expression “per cent of solution” refers to a solution prepared 
diluting a certain number of cc.- of concentrated commercial acid to 100 cc. of water. It has bee 
found that recommendations of acid solutions in terms of ounces per square foot were often co 
fusing to the nurserymen for the following reasons: Liquid ounces are mistaken for weigh} 
ounces; ounce measure is uncommon in chemical practice and difficult to compute; the amount 
concentrated acid alone, without its dilution, is of little practical value. 
is offered to make all recommendations in terms of concentration of solution by volume and amout 


of solution per unit of area. 


2 > . . . . . . " 
Epitor’s Note: A pH of 7.0 in the neutral point. Below this point the soils become increaj 


ingly acid; above, increasingly alkaline. 
gly 


| 


| 
| 


Hence the suggest 


Buechner filter and allowed to dry in a 


; drying, the soil was thoroughly mixed and 
»the pH was determined electrometrically 
j on a 10 gram sample. The process was 
epeated on the remaining soil, and after 
‘each washing and drying the pH was 
‘taken as before. The results are pre- 
} sented in Table 2. 

_ The results indicate that granitic sand 
maintains a sufficiently acid reaction after 
washing. Siliceous sand is inert to acid 
treatment and rapidly recovers its original 
neutral reaction. For this reason soils of 


a lly after application of acid, especially 
} when they are treated in the fall. Cal- 
| careous sand reaches neutral reaction after 
a. first washing, and after three more 
washings attains the original alkaline reac- 
tion of pH 8.0. This condition indicates 
that the use of sulphuric acid for the con- 
‘trol of damping-off in calcareous soils is 
impracticable, and that some other means, 
‘such as formaldehyde, should be em- 
ployed. The treatment of soils of differ- 
_ ent colloidal content derived from granitic 
| rocks (Plainfield sand, Vilas sandy loam, 
_and Kennan fine sandy loam) shows that 
the decrease of acidity after washing is 
inversely proportional to the colloidal 
content of these soils. The decrease in 
acidity of a fine sandy loam is so slow 
that the acid treatment of such soils may 
exert an adverse influence on the seed- 
lings. This may be particularly true in 
regard to spring treatments. 


The effect of organic matter upon acid- 
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ification of soil was found to be similar 
to that of mineral colloids, except that 
organic matter has a much higher absorb- 
ing capacity per unit of weight. 

Most soils are composed of varying 
amounts of quartz, alumino-silicate min- 
erals, calcareous particles, coarse and fine 
material, and organic matter. Because of 
this complexity, the behavior of soils 
toward acid can be more easily estab- 
lished by the experimental treatment de- 
scribed above than through a considera- 
tion of the different constituents. Four or 
five washings and pH determinations are 
usually sufficient to construct a curve rep- 
resenting the behavior of soil. 


EFFECT oF AcID upon Soi. FERTILITY 


General information as to the effect of 
an acid solution upon the state of soil 
nutrients was obtained as follows. One 
hundred grams of humic sandy loam soil 
were saturated with 50 cc. of sulfuric 
acid in different concentrations. The ex- 
cess of acid was washed out with 1,000 
cc. of distilled water. The soil was dried 
and analyzed. The results are given in 


Table 3. 


The results show that the adverse effect 
of sulfuric acid is especially pronounced 
in relation to nitrogen compounds, potash, 
and replaceable bases. The treatments 
with 0.5 and 2.0 per cent solutions pro- 
duced only negligible differences as far 
as the removal of nutrients is concerned. 

The deficiency of nutrients, caused by 
the application of acid, is usually cor- 


TABLE 2 


INFLUENCE OF WATERING UPON THE pH VALUE OF SOILS OF DIFFERENT GEOLOGICAL ORIGIN AND DIFFER- 
ENT COLLOIDAL CONTENT TREATED WITH 2 PER CENT SULFURIC ACID 


Number of washings 


Soils 


1 2 3 4 5 6 fa 8 9 
pH values of soils 


Calcareous sand 
Siliceous sand 
Granitic sand 
eranitic. sandy. loam. 

ieranitic fine sandy loam2_— ________ as 


. 


71 76 479 80 80 80 80 80 80 
Sao 5.9 86.6 6.9 7.0. 7.0" < 7.0 TO 
Seo 58) 34 42 94:7. 429 5.2) 5.358 
19. 21-25 30 36 41 44 45 48 
Ome? 05) 26) 30> - GA 3.3.90 a0 
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———Tected by the use of liquid fertilizers or forest nurseries. Phytopath. Et) 
liquid humates. The details of these 198-199. | 
treatments have been described elsewhere By 1 O86 “The tusetot laut 
(3, 4). ; fertilizers in forest nurseries. Tec} 


Notes No. 8. The Wisc. Dept. Con: 


LITERATURE CITED : ; : 
in cooperation with the Coll. « 


1. Hartley, C. 1921. Damping-off in Agr., Madison, Wisc. . 
forest nurseries. U. S. Dept. Agr. 4. ——_———. 1937. Use of liquid hy 
Bull. 934. mate fertilizers in forest nurseried) 

2. Wilde, S. A. 1936. Nematodes in Jour. For. 35: 388-392. 

TABLE 3 


EFFECT OF ACID TREATMENT UPON THE COMPOSITION OF A SANDY SOIL 


is 2 

3 © © a a 

g = cg SeORee Say ee : : 

par) o — Ww Ss io) ) ao as = a GI 

3 Pes Ao Goa Rese eg = Ree a 

© ao C2 es 22. 0f Ae Oe 2 

fq mo ws asa <i <A, <M ee) [om] 

Milli- 
equivalent 1 | 

Treatment pH 100g ~=Percent p.p.m. Milli-equivalents 100)" 
Untreated 0. 5.59 Ser 098 12 97 37 150 1.42 0.72 
0.5 per cent H.SO, — 4.05 3.6 048 0 aT 28 37 0.71 0.58 |= 
2.0 per cent H.SO;, . 3.12 3.6 050 0 Ty 27 32 0.60 0.29 | > 


&%% 


CaLutinc ALL Oaks! ie 


9 you know of any oak tree or trees that have made a thrifty growth, have a 

straight and continuous trunk, and have borne heavy crops of acorns in the}/ 
past? The acorns should be relatively sweet, despite the bitter taste that more or} 
less hides this fact. The white and chestnut oak types bear the sweetest acorns | 
We want to find such oaks, and prefer that they have a record of bearing acorns }), 
every year. 

Send a sample of acorns and tell about your trees. Address the Forestation)}) 
Experiment Unit, Department of Forestry Relations, Tennessee Valley Authority, |) 
Norris, Tenn. From the best tree reported, a limited quantity of grafting wood, and| 
possibly acorns for seed, will be bought and used in a tree breeding and improve 
ment program. The object is to obtain the best trees to begin with, and then de 
velop better and faster growing oaks, in respect to wood and timber, that will also } 
each year yield acorns to feed hogs and other stock or wild game. 


“) A PROPOSED STUDY OF TIMBER AND WILDLIFE PRODUCTION 


ise 
P 
| 


4 duction. 


IN CENTRAL NEW ENGLAND 


By JAMES D. CURTIS anp R. E. TRIPPENSEE 


Massachusetts State College 


Of all combinations of land-use, few fit so many conditions as timber and wildlife pro- 
The demand for both is widespread and, interpreted in a literal sense, both 


“a are vital to perhaps a larger proportion of people than any other two forest products. 


ever before. 


HE need for research on the com- 
bined production of timber and 
wildlife, organized so as to give quan- 
titative results, is obvious and urgent. In- 
telligent application of the principles of 
each cannot be expected to be successful 
until some limiting factors affecting both 
have been determined. A knowledge of 
| interrelationships, and the influence they 
_may be expected to have in the final re- 
sults, is paramount if each product is to 
be favored to the optimum degree. At 
' the present time there is a dearth of such 
information to draw upon for guidance. 
_ The purpose of the proposed study by 
Massachusetts State College is to deter- 
_ mine on a sample area the best combina- 
‘tion of forestry procedures, including 
i} ‘silviculture and timber utilization for 
| optimum production of both timber and 
| wildlife concurrently. It should be un- 
‘derstood that the primary motive is not 
| to produce maximum amounts of either 
| but the greatest total value of both. This 
_ means that both timber and wildlife pro- 
duction may be somewhat curtailed but 
that the total results will be more valu- 
able and more satisfying as judged by 
human needs than the maximum produc- 
tion of either. 
In bringing about such a combined 
phase of management, it should be re- 
_ membered that it can be accomplished 


- 


research institutions has undertaken a long time study of this problem. 
lowing paper describes not so much what has been accomplished in this study but 
rather what is proposed to be done. 


That this demand in some form or another is likely to increase is inevitable and when 
it does the need of combined management of both resources will be justified more than 
Massachusetts State College, along with a considerable number of other 


The fol- 


largely through the control of vegetation, 
although other factors, such as the har- 
vesting of a crop of fur or game, will 
have some effect on the production of 
both wildlife and timber. It is obvious 
that while crops of animals can be pro- 
duced and made ready for harvest in from 
one to two years, mature timber crops 
may take fifty to one hundred years. The 
handling of timber, therefore, must meet, 
to a certain extent, the life needs of the 
animals as a continuous process repeated 
over and over, at the same time creating 
as nearly as possible optimum condi- 
tions for timber growth. Many examples 
of the need of such harmony can be cited. 
An overabundance of mice, for instance, 
may destroy young rabbits in the nest 
as well as hardwood sapling reproduc- 
tion, while small numbers of mice may 
bring about depredations on grouse and 
songbirds by forcing both winged and 
furred carnivores to prey on birds where 
they would normally favor mice as food. 
Likewise, an abundance of flickers induced 
by a suitable number of nesting trees 
may help to control ants which are ca- 
pable of destroying coniferous reproduc- 
tion. It is possible too, that natural 
control of the gypsy moth may be brought 
about by increasing the population of 
chickadees through the improvement of 
their breeding environment. This latter 
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problem will be given much considera- 
tion because Massachusetts has suffered 
severely from the gypsy moth. 

A further objective of the study will be 
to find more relationships of forest and 
wildlife and to test the effects of manipu- 
lating the vegetative cover. An attempt 
will be made to discover suitable sizes 
and distribution of openings needed for 
optimum production of deer, grouse, rab- 


bits, and song birds. The requirements . 


of each species in terms of food and 
cover for its entire life cycle will be pro- 
vided for as far as possible on a mini- 
mum unit range for the animal. The 
value of the wildlife crop and its in- 
fluences will be calculated and balanced 
against the effects it has on timber yield, 
including both positive and negative is- 
sues. An example of incorrect interpre- 
tation of animal activity is indicated by 
the common term “damage” used by 
many foresters when referring to any 
evidence of feeding by animals. The 
work of rabbits and deer feeding on 
hardwood sprouts may be entirely bene- 
ficial to forest growth by preventing cer- 
tain weed species from flourishing. In 
reality, many animal effects, such as 
girdling by porcupines, may in some 
cases, be of assistance to both game and 
forest production by furnishing food for 
animals and by eliminating undesirable 
individuals from a stand. 


The area selected for management is 
located on the Mt. Toby Forest of Massa- 
chusetts State College, in the town of 
Sunderland in Franklin County and consti- 
tutes approximately 70 acres of forest 
cover, ranging in altitude from 600 to 
1,000 feet above sea level. While a sec- 
tion of the tract includes some steep, 
rocky ledges, the greater part is made up 
of gentle slopes, with a small area of 
swamp in the approximate center. Nearly 
all the commercial softwood and_hard- 
wood species typical of the transition 
zone between the northern hardwood for- 
est and central hardwood region are rep- 


JOURNAL OF FORESTRY 


resented. These include northern white) 
pine; eastern hemlock; pitch pine; Ameri4 
can beech; white ash; black, white andj 
yellow birch; basswood; black cherry; 
red, chestnut, black and white oak; pig4 
nut and shagbark hickory; red and sugan| 
maple; and butternut. In addition to the 
above, plantations of Scots and red pine: 
European larch; Norway, red and white 
spruce are found in pure stands for the 
most part and not exceeding one acre 
in area. The majority of these plantal) 
tions have been established in the last). 
fifteen years on abandoned farm _lancy 
which still supports a number of avple 
trees, providing excellent food for deer 
and grouse. Since land of this character 
is common throughout central New Eng4) 
land, it is believed that the study should’ 
give results which can be applied oven} 
an extensive territory. 


It is realized that the size of the area) 
will not allow all phases of such an ex: 
periment to be consummated. This dis4 © 
advantage, however, is more than offset by” 
the intensiveness with which the work car 
be conducted and which is necessary fos 
foundational work of this kind. Indeed] 
the methods being employed would be! 
impossible and unwarranted over a larger)» 
area. To counteract the effect of the 
small size of the experimental plot, ob} 
servations on grouse, deer, rabbits ancdy 
fur bearers are being made on additiona}}) 
surrounding territory. | 


The difficulty of choosing two similaa|’ 
areas, one for use as a check plot, is 
always great even in plantations. Inj 
view of this difficulty and the impossii) 
bility of selecting another area alike irj 
character to the one described above, ne(: 
attempt was made to choose a_ check \ 
plot for the experiment. It is felt, how) 
ever, that this will not detract from the|| 


ject of the experiment, namely, to deter- 
mine the maximum amount of wildlife 
which can be produced in keeping with 
‘the principles of good forest management, 
ican be achieved quantitatively without the 
use of a check plot. 


| The tract has been mapped to show 
Jall stands over one quarter of an acre 
in area, based on the age and species 
icomposing them. Only a limited amount 
Jof silvicultural work was done previous 
to the organization of the project and 
Sthis was chiefly confined to weeding to 
avoid suppression in the _ plantations. 

ges of trees run from two to seventy 

ars with merchantable timber in the 

ands of pine and hemlock and in the 
mixed hardwoods. A complete history 

f each stand has been recorded and in- 
qyentory and individual stand records are 


= 


| 
| 
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being kept to show all growing stock, 
the treatments made in them and _ the 
products removed. The protection of 
each stand, the immediate and future 
wildlife requirements and the utilization 
of wood products will serve as the basis 
for future treatment. 


The transect system of recording and 
mapping herbaceous ground cover is being 
used to describe the herbaceous vegeta- 
tion in all the main forest types. These 
permanent transects, of approximately 
one mil-acre in area, are to be examined 
twice a year, spring and fall, to trace 
the change in ground cover caused by 


natural development and _ silvicultural 
treatment. Beside serving as indicator 
types of soil fertility under different 


forest canopies, it is anticipated that an 
opportunity will be afforded to maintain 


- Fig. 1—In this untreated 20-year-old white pine plantation, most of the white pine has been 
suppressed and killed. Food study plots of one mil-acre showed no browse or ground forage up 
to six feet above the ground. 
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an accurate seasonal inventory of food 
material throughout the development of 
a stand and hence over the entire area. 
A general description of the ground cover 
in the stand in which each transect is 
established will supplement each examina- 
tion record. 

Knowledge of the wildlife population is 
at present largely observational, but cen- 
sus and records of feeding show that 
many of the vertebrates are resident on 
or near the area. Deer, cottontail and 
snowshoe rabbits, red and gray squirrels, 
mink, red foxes, porcupines, mice, ruffed 
grouse, and woodcock fall in this list. 
An initial examination of feeding activ- 
ity during the winter months revealed 
that out of the 49 stands 32 or 63 per 


Fig. 2—Another part of the same plantation seen in Figure 1 which has received three weedings# 


Food study plots here showed an average of 61.2 gms. 


1 . . . . . 
This does not include a systematic examination of herbaceous growth used by animals in ti 


spring and summer months. 
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| 
cent were used by vertebrates for tk) 
purpose alone.t Six of the remainiil| | 
seventeen stands contained practically 1) 
browse available for deer or rabbit feeq- 
ing. Interpretation of damage from ¢ 
wildlife feeding in relation to the spec# 
involved is one of several problems beiai)- 
investigated as a collateral study. 
The soil fauna, significant as food ff 
wildlife and its effect on soil fertiliti 
is being studied to determine popubj 
tions under the most important fore| 
types. It is planned to repeat thed 
examinations at intervals which will pry 
duce noticeable changes in populatio}) 
and species. i 
A soil map of the entire area has be 
made and will be kept up to date | 


j of browse per plot up to six feet above)’ 
ground, equivalent to 134.9 lbs. of edible deer food per acre. 


‘time warrants. Important changes in 
oil may be expected to take place only 
wer a considerable period of time which 
will therefore necessitate only periodic ex- 
-aminations. 


A weather station is being maintained 
fo record daily temperatures, humidity 
‘and wind velocity throughout the year. 
These observations are unquestionably of 


mportance in interpreting wildlife activ- 
*) ities throughout the seasons. 


Owing to the location of the study area, 
and to the limited equipment and funds 
available for the investigation, no at- 
tempt has been made to include aquatic 
| life in the project. As time progresses, 
however, it is hoped that closely allied 
work such as pathology and controlled 
public hunting may also be included. 


{ 
a | 
a 


In the application of wildlife produc- 
on principles and silvicultural practices, 
he difference in customary policies of 
ch subject applied separately as they 
‘have been in the past, will be made 
‘manifest. Greatest attention will be given 
“to the location and juxtavosition of food, 
' cover and breeding grounds for all forms 
of wildlife in order that, to some extent, 
each stand will function, not as a wood 
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for instance, refuge in coniferous cover, 
not on five acres as a unit but five units 
of one acre each and so located as to 
afford cover in five equally desirable 
locations over the entire area. As these 
stands develop and cease to afford refuge, 
other stands, arranged similarly, will be 
established. This same idea applies to 
conditions suitable for food, concealment, 
breeding and feeding territory for all 
kinds of wildlife. Where, as a collateral 
factor, wood production must be con- 
sidered too, most weight will be given 
to the product, which, all things consid- 
ered, promises the greatest financial re- 
turn as judged by human needs. 

It is hoped that annual results, such 
as population of wildlife species, fluctua- 
tions in resident wildlife, “damage,” 
changes in ground cover, etc., will con- 
tribute largely in forecasting the periodic 
answers and final conclusions which 
should prove of great value. Such in- 
formation, in quantitative form which will 
be available for application by land ad- 
ministrators and adaptable to larger areas 
through the Northeast, should be a benefit 
by giving a pattern for combined pro- 
duction of timber and wildlife on forest 
areas. Increase of production from the 
land will be of benefit regardless of 
whether applied to private or public 
ownership. 


THE RELATION OF STUMP HEIGHT TO THE SPROUTING O 
OSTRYA VIRGINIANA IN NORTHERN INDIANA 


By OLIVER D. DILLER! ann EUGENE D. MARSHALL? 


U. S. Forest Service 


the control of sprouting is of major 

importance. This may involve the 
stimulation of sprouting in certain species 
and its suppression in others. In cleaning 
or thinning young stands a knowledge of 
the sprouting capacity of the various tree 
species is fundamental to good silvicul- 
tural practice. 

Sprouting capacity differs greatly with 
species. Some species sprout vigorously 
under a variety of conditions, others only 
under very favorable circumstances. Cer- 
tain trees sprout from the roots, others 
only from the main stem. In some species 
adventitious buds are most important in 
the origin of sprouts, while in others dor- 
mant buds play a leading role. 

Girdling and certain chemical treat- 
ments have been used with varying de- 
grees of success in prohibiting sprouting. 
Successful girdling depends upon the 
maintenance of apical dominance, which 
inhibits sprout formation, until the roots 
and the portion of the stem below the 
girdle die of starvation. MacKinney and 
Korstian (7) found, when poisoning and 
girdling undesirable hardwoods in south- 
eastern Virginia, that both treatments were 
more effective when applied close to the 
ground level. However, with felled trees 
they found the height of treatment to have 
no effect on sprouting ability. They also 
found that on such trees as did sprout, 
the height of point of treatment did not 
affect either the number of sprouts or their 
average maximum height. Cope and Spaeth 
(3) recommend a tree-killing tool using 


I the management of hardwood stands 
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sodium arsenite to control sprouting + 
certain hardwood species, including ho 
hornbeam, in New York state. Howeves 
in some work in which the authors pa 
ticipated in northern Indiana, this methce 
gave unsatisfactory results with hop-hor 
beam and pawpaw, while a highly effes 
tive kill resulted by placing sodium ars: 
nite crystals in “frills” about the base « 
the tree. The advisability of using poisos 
such as sodium arsenite is somewhat ope 
to doubt. Not only is it a source ¢ 
poison to wild and domestic animals a 
a constant hazard to the men engaged © 
the poisoning work, but also is of dangy 
to the surrounding and more valuab} 
species through careless spilling and pay 
sibly through liberation to the soil fro 
the poisoned tree. To overcome the} 
difficulties Curry and Bruce (4) reco 
mend the substitution of Diesel oil fe) 
sodium arsenite as a stump-killing ager) 
Practical tests of their method in the mai ’ 
tenance of firebreaks in California hay) 
proven Diesel oil, 27° A.P.I. gr., to i} 
fully as effective as sodium arsenite as ||. 
stump-killing agent. 

The best time of year to cut trees |) 
reduce sprouting seems to be from Juif 
to September, inclusive. In late sprir} 
just before the leaves have completely uj 
folded the roots and stems have a miri) 
mum of stored food and consequently cu) 
ting at this time of the year reduc} 
sprouting. During the dry season a lir) 
ited soil moisture supply may be a fact 
in the drying out of the stems and surfay 
roots resulting in the death of the do} 


ant buds. Moreover, sprouts that are 
produced late in the growing season be- 
come susceptible to killing frosts. Buell 
(1) working with dogwood found that 
sprouts from stumps cut at 12 different 
‘monthly periods during 1934 and 1935 
_ showed significant differences in sprouting 
| capacity. The total length of sprouts 
produced, the maximum height of the 
} sprouts, the average height of the dominant 
4 sprouts, and the average diameter of the 
sprout clumps were consistently less for 
stumps cut during July and August. 

_ Hop-hornbeam (Ostrya virginiana) is 
one of the less desirable species in the 
_ farm woodlands of Ohio and Indiana. In 
4 many areas it dominates the understory 
| so completely that the reproduction of the 
| more valuable trees is often suppressed or 
prevented from becoming established. Ob- 
viously, any method of cutting which dis- 
| courages sprout formation is desirable, 
_and it was for the purpose of obtaining 
_ more information on this subject that this 
experiment was undertaken. The work 
was done in connection with a study of 
| the natural regeneration of previously 
| grazed farm woodlands, which has been 
carried on for several years by the Central 
States Forest Experiment Station in co- 
| operation with Purdue Agricultural Ex- 
| periment Station. 


THE ORIGIN OF SPROUTS 


In the past, many research problems in 
forestry have been attacked by trial and 
| error methods. In some cases the correct 
| answers have been obtained while in oth- 
ers failure was inevitable because of a 
i lack of fundamental information regard- 
ing the physiology and anatomy of indi- 
- vidual tree species. For example, until 
rather recently it was commonly believed 
' that the sprouts of most tree species came 
from adventitious buds. In the case of 
__ hop-hornbeam, however, it was possible 
_ to trace the pith of all the sprouts exam- 
ined to the center of the main stem. This 
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indicates that these sprouts came from 
dormant buds which remained alive from 
one year to the next and became active 
when that part of the shoot above them 
was removed. 

A branch stub on a 23-year-old stem is 
shown in Figure 1, Al; A2 is the sprout 
which developed following the cutting of 
the upper portion of the stem. Figure 1B 
shows the same relationship in a stem 
which had not been cut. Dormant buds 
are ordinarily considered as being latent 
axillary branch-forming buds, but from 
this illustration it can be seen that the axil- 
lary bud has produced a branch, whereas 
a dormant bud still remains and its meri- 
stem is maintained at the surface of the 
wood from year to year. Buisge. and 
Minch (2) have shown that a dormant 
bud often is formed in the axil of the 
scales of a branch-forming bud and this 
may be what takes place in hop-hornbeam. 
Hahne (5) working with the pear tree, 
has shown that dormant buds may also 
produce secondary dormant buds in the 
axils of their scales, and consequently, 
two or more dormant buds may be pres- 


Fig. 1—The origin of the sprouts in Ostrya 
virginiana. 


A. Longitudinal section of stem showing branch 
stub (1) and sprout (2) whose origin is in 
primary wood (3) of a 23-year-old stem. 


B. Longitudinal section showing pith of branch 
(4) and dormant bud trace (5) having a 
common point of origin in primary wood (6) 
of main stem. 
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ent at the surface of the wood where only 
one originally existed. Liming (6) has 
found that most oak sprouts also originate 
from dormant buds although he has not 
found them to be associated with branches 
or branch stubs as was the case in hop- 
hornbeam. If in the oaks, as in the pear, 
secondary dormant buds are produced 
during successive years from the principal 
bud this may be a partial explanation for 
the production of water sprouts or “feath- 
ering” which foresters try to guard against 
in growing quality timber. 


MertTHODS 


This study on the sprouting capacity 
of hop-hornbeam was started in August 
and September of 1933 in three wood- 
lands in northern Indiana. Additional 
cuttings were made in July 1934 and 
August 1935. A total of 3,088 trees were 
cut at ten different stump heights, starting 
with stumps at the ground surface and 
increasing the height by six-inch intervals 
up to four and one-half feet above the 
eround. The saplings ranged from 0.5 
to 2.5 inches in diameter at breast height 
and were cut with a scissors type of 
pruner. Repeated observations and mea- 
surements were made during the sum- 


mers of 1934, 1935, and 1936 and the 
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STUMP WEIGHT TREES CUT 
INCHES NUMBER 


TREES WHICH 
NUMBER 
1034 


FAILED TO SPROUT 
PER CENT 
85.0 


so or 18 


PER CENT KILLED 


STUMP HEIGHT IN INCHES 


Fig. 2—The relation of the percentage of trees 
killed to stump height of hop-hornbeam. 
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final measurements were taken in Apri 
1937. 
RESULTS 


| 


All of the data on the percentage o¢ 
sprouting as influenced by stump height 
are summarized in Figure 2. This seemee 
desirable as the variation of the Jul 
August and September cuttings appearee 
to be largely independent of the time o¢ 
cutting during this period. 

From Figure 2 it can be seen that apy 
proximately 85 per cent of the trees which 
were cut at the ground surface failed td 
sprout, in contrast to less than 10 per cen# 
at the 24-inch height and 6 per cent a 
54 inches. In girdling experiments sim 
ilar results were obtained with large# 
trees, the best place to girdle being at thi 
ground surface. The slight increase ii 
mortality obtained at heights from 30 t 
48 inches is difficult to explain. It may 
be due to a hormone effect, or to som! 
little understood phenomenon of polarity 

The 85 per cent effective kill which re 
sulted when the trees were cut at th 
ground surface is apparently due to th 
fact that the sprouts originated only fror 
the main stems and not from the root), 
and, therefore, when the trees were c 
as near the ground as _ possible, prac 
tically all the buds were removed alont 
with the stems. | 

In summarizing, observations made ol 
longitudinal sections of stems of Ostry} 
virginiana indicate that the sprouts of thi 
species originate from dormant buds ra 
er than adventitious buds. A cutting ex!) 
periment on over 3,000 saplings indicate} 
that the best height at which to cut ho} 

hornbeam to prevent sprouting is as a 

the ground surface as possible. | 
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RECREATION PLANNING: A DISCUSSION* 
By E. P. MEINECKE 
U. S. Bureau of Plant Industry 


The following paper will be found to be a most interesting and valuable contribution 
Dr. Meinecke first analyzes the basic concepts of recreation 


to an important subject. 
planning; 
treatments and developments. 


ECREATION planning is a wide 
R and big field; you can include all 

kinds of things under that term. 
It would take weeks and weeks to discuss 
even the main features, and we shall have 
to confine ourselves, I think, to certain 
principles and fundamentals. Not a single 
word of what I am going to say can be 
new to you. 

I, myself, as you know, am not a plan- 
ner. I do not plan recreation. I am just 
a helper but I have seen quite a good 
deal of planning and a good deal of de- 
velopment that obviously was not plan- 
ning. I think that we can learn more 
from the mistakes than from positive in- 
struction. 

Before we proceed it will be well to 
call to mind a few fundamental concepts. 

It seems to me that first of all, in all 
planning—recreational or any othér kind 
we must be sure of our objective. What 
is the whole thing about? What are we 
striving for? That should always be clear 
in our minds. Unfortunately it is not 
always clear. 

Most important is the second question, 
that of the need. The determination of 
the need of a recreational development 
is an essential part of all intelligent plan- 
ning. You will agree that both in the 
National Park and State Park Services, in 
the Forest Service and in municipal de- 
velopments, the question of the proved 
need has none too often been considered. 
Frequently the need has been injected 
later into the project. 


In other words, a 


“Presented at the Foresters’ Conference held in the Regional Office, National Park Service 
Region Four, San Francisco, Calif., December 3, 1936. 


1120 


he then carefully scrutinizes the objectives; 
It is shown that the development of recreational areas 
in a forest always disturbs the existing biological order and that serious consequences 
are unavoidable. It is also shown that every time the government raises the standards 
of recreational facilities it commits itself to raise the standards of such facilities still 
higher. Recreational development, once begun, implies an endless chain of changes. 


and finally considers specific 


need has too often been construed; it has} 
been artificially made and used for theq! 
justification of a certain project. 

We have further to consider what the 
limits are to recreational development 
We have in the National Parks, and that 
goes also for State Parks, very definite) 
limitations that are based on the curious#) 
setup on which the whole system is based|l|> 
All parks have for their main objective) 
the protection of certain essential values)» 
for which the park areas were selected 
A park area is chosen and set aside only! 
because it has certain values—historical]} 
aesthetic, or geological—and these values) 
must be protected. It is not merely 


specifically be directed to, the preservation) © 
of the essential and characteristic valuest: 
of the park. 

But there is another side to it. We musi 
make these values available to the enjoy) 
ment by the public, and here we invariil’ 
ably get into a compromise, the eternal); 
compromise between the main objective|, 
for which a park has been created, anc{ 
the principle of use and enjoyment by thel 


people—a compromise that cannot pos4 


ciled with the other. As in all com 
promises, the outcome is never quite satis#| 
factory. One or the other side has tel, 
suffer, but we may hold on to this fundaj, 
mental principle that while a certain re} 
straint in recreational development doe 


ia 


/ 
| 


not render public use impossible the fail- 
ure to protect essential values spells ruin 
to the park itself. Half of the problems 
} in park administration arise from this 
} compromise, and nothing is more impor- 
tant than a constant and conscientious 
weighing of one side against the other in 
order to strike a workable balance be- 
tween the two. 

Since the main objective in each park 
is the protection of essential values, one 
@ of the most important principles must be 
| that of minimum damage done. Every 
_ time I invade an intact unit of values, I 
. prejudice that unit in some way or other 
4+ —TI impair it; I do take away something 
if of its value. Recreational planning must 
be guided by the principle of minimal 
damage. It is dangerous to let oneself 
be carried along blindly by the enthusi- 
4 asm of creating things. 

Another point that I want to bring out 
He. right in the beginning is that of conse- 
/) quences and of the necessity of evaluating 
_ these consequences—the necessity of con- 
- stantly being conscious of this one truth, 
that every act has its consequences and 
#} that every step taken leads to another 

' step. That this simple fact is so com- 
monly forgotten constitutes perhaps the 
greatest weakness of our people. We do 
_ things for the sole fun of doing them and 
4 we get that fun from the doing. No mat- 
_ ter what the cost is and no matter what 
the future cost is going to be, we indulge 
in our pet weakness. This loading of im- 
mense burdens of obligations on shoulders 
of the unborn is the unforgivable sin in 
our American life. 

As foresters you are particularly inter- 
ested in one of the long list of conse- 
_ quences which is inseparable from any 
act of expansion. There is no physical 
improvement involving appreciable areas 
that is without effect on the ecology of 
the stand or the forest in which it is 
located. In minor cases the effect may be 
almost negligible. In others it is so seri- 
ous that large parts of the very area that 
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is entitled to protection as part of the 
park are in jeopardy. Once the series of 
ecological changes has been set in motion 
the process goes on for a long time, and 
the changes do not always go in the same 
direction but may branch out so that the 
end effect will be entirely different from 
what may at first have been intended or 
foreseen. 

Now that we have cleared our way we 
can go on to a more detailed discussion. 
Let us first consider objectives. 

Broadly speaking there are three main 
objectives in recreational planning. These 
have obviously nothing directly to do with 
the objectives of the parks—that is, pro- 
tection of the values involved. When you 
plan for recreation you do not plan for 
the purpose of protecting an existing 
value, but for something entirely different: 
You plan for the dangers to the very 
thing you are in duty bound to protect. 
Wise planning demands a constant aware- 
ness of this fact. 

First, we have to let the public come 
into the park. They have to be able to 
move in, on roads and trails. But one 
cannot build roads and trails without in- 
jury to aesthetic values or to the ecological 
integrity of the area involved. The mat- 
ter does not end here. Once the people 
are in the park it becomes necessary to 
make it possible for them to live and es- 
tablish a temporary home. Ground must 
be cleared to make room for living quar- 
ters, and as more and more of these 
quarters run together into communities 
the demand and the necessity become im- 
perative of erecting public conveniences 
to make community life safe. The park 
is now under the influence, not of indi- 
vidual visitors, but of masses. 

The people do not want to be confined 
to where they have established their tem- 
porary abode, and they do not restrict 
their movements to the road leading from 
the entrance to where they are going to 
stop. In self-protection the administrator 
must provide more roads, more trails. 
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More and more of the hitherto protected 
land is invaded. Every encroachment de- 
stroys or impairs some of the essential 
values. , 

With the influx of masses also comes 
the problem of keeping them contented. 
In the old and simple days the campers 
entertained themselves but today camp 
entertainment is more and more becoming 
one of the services furnished by the gov- 
ernment. Again this means expansion, 
since the features which go with enter- 
tainment—camp fire circles, outdoor thea- 
tres, playgrounds for children, and play- 
grounds for grownups, swimming pools— 
all require space, and that entails cutting 
out more and more of wild land you are 
supposed to protect. Entertainment is one 
of the factors which are inimical to the 
fundamental objectives of the park. You 
are bound to destroy something of what 
you have undertaken not to destroy, and 
the destruction extends not merely to the 
removal or impairment of physical ob- 
jects, of trees and forests and meadows, 
but it invariably breaks up the continuity 
and permanence of the landscape, that is, 
the foundations of its emotional and 
aesthetic quality. Again you are up against 
the eternal compromise. Whatever course 
you decide upon, keep in mind that far 
more is at stake than the loss of trees. 
They will spring up again. But once the 
unity of the landscape is destroyed its 
charm is lost forever. You must weigh 
advantage against disadvantage. Every- 
thing you do to the living forest is a 
potential danger to its aesthetic aspect. The 
worst is that the damage is irreparable 
since the reclamation even of an aban- 
doned main road on a slope or of a large 
camp ground is practically impossible. 
No one will claim that the forest killed 
by the deep cuts and by overcast of a 
_ road on a steep, rocky slope can ever be 
~ restored. 

We come to our second fundamental— 
the needs. Right here we should do a 
little clarifying of ideas. A development 
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may be desirable but not actually needed} 
To some it may seem desirable to cut aj) 
roadway through a Big tree. No one will] 
say that it is needed. Further, a develop: 
ment may be needed without being desir: 
able. Our hand may be forced to dc 
something we really do not desire. There 
is a further distinction to be made be 
tween a need and a necessity. A neec 
may be felt for roadside cleanup. It be 
comes a necessity only in definite cases 
An ample supply of good water in ¢ 
small camp ground is surely desirable; 
There is also a need for it, but there is 
no necessity for the installation of an ex# 
pensive system of pipe lines and an over: 
abundance of faucets. 

There are many men who carefully 
weigh desirability, need and_necessity)) 
Others, not so well balanced, just go 
ahead because it gives them an outlet fox 
their energies. This has resulted, in many 
cases, in an overdevelopment. Is a projj 
ect really needed and not just desirable? 
That is the first question we must ask our 
selves. There may be many factors thai» 
influence the answer to that question—an] © 
inadequacy or a poor arrangement 0) 
living quarters; too scant a supply o3f) 
water, and others. These would tend tc 
make a necessity out of an improvement 
project; but there is something else in} 
volved—the problem of use. A cam 
ground may be provided with water o3 
insufficient quantity and poor quality fos! 
an ideal setup. I have seen camp groundsg| 
laid out for 20 to 25 parties with water] > 
sufficient for only 10 or 12. There would 
seem to be a need for the improvemenij: 
of that water supply but since the camp} 


reason for going to heavy expense fos| 
improving the water system. There existe] 

no need since the water supply is suffi)! 
cient for the number of people who actu 
ally use that camp ground. This camp] 
ground obviously was developed beyoncj 


i 
A) 


the real need in the first place. Once iif 


was in existence, the urge to develop it 
fully, against a non-existing use, brought 
_ up the question of a better water supply. 
_ It would have been wiser to wait until 
“| the people show by their more frequent 
visits that more water is actually needed. 
That leads to us the next point: What 
‘is the probable future use of the unit 
that I am dealing with? This is largely 
| conjecture; but we want to remember 
_ this: that while the tastes of the public 
are curiously unpredictable we can pre- 
4 dict definitely this one thing, that arti- 
ficial stimulation of use may produce 
) unexpected and odd results. The public 
in the beginning chose its own gathering 
_ places. The visitor took out of the many 
)) possibilities of a park a place here and 
a place there, preferring them obviously 
to others. We came in and helped that 
along. We protected those particular 
) places; we developed water and other 
facilities, and encouraged the people to 
stay in the places which had been selected 
by the people themselves. Most of the 
locations of camp grounds have been in 
use for many years, from before the days 
_ of the Park Service. That is largely be- 
| cause the locations were the most suitable 
' ones, at least for those days. But the old 
_ timers who chose a shady spot near run- 
= ning water to set up their primitive camp 
never thought of probable future use by 
others and even less of use by masses of 
people so that today many of these camp 
grounds are badly overcrowded, and still 
_ the people crowd in. On the other hand, 
many highly desirable camp grounds are 
abandoned by the public, for no appar- 
ent reason. There is no accounting for 
the camper’s tastes. 

The problem, therefore, is largely one of 
presumptive use. This is particularly true 
when it comes to the development of new 
units. You go out and choose a unit that 
has not been used before, and set up new 
camp grounds, picnic places, etc., and 
tell the people to make themselves at 
home. But there is much more to it: 
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Every time a new unit is formed and im- 
proved, you advertise, with the strongest 
means at your disposal, to the public that 
you have chosen something that the pub- 
lic has missed, that is outstanding and 
better than anything it has had before. 
What are the consequences? Every time 
expansive improvements are made, land is 
cleared. These encroachments go on and 
on and become ever larger and larger. 
Even a small camp ground takes a good 
deal out of a forest. The clearing of a 
small spot does not do much harm as a 
rule. Many of these bare spots, lying 
close together as in a camp ground, col- 
lectively exert a decided ecological influ- 
ence. Have we the right to go into the 
forest and plan recreational development 
unless we keep in mind that we are in- 
variably doing some damage, and unless 
we weigh how much damage is likely to 
result? The camper is not responsible 
for the damage done by the opening up 
of the forest for his convenience. We are 
the ones who are responsible and we must 
be quite certain that the ends sought 
actually justify the means employed. We 
have the same thing to consider with re- 
gard to the approaches, the roads we build 
to let the people come in and to make it 
possible for the people to move about. 
The actual destruction of the timber on 
the right-of-way is neither very serious 
nor very great. The effect of the modern 
highway as a wind canyon in the forest 
is a different matter. The loss and dam- 
age to the forest resulting from these arti- 
ficial wind canyons, quite apart from the 
aesthetic aspect, can hardly be over-esti- 
mated. The worst is that they are not 
confined to the immediate vicinity of the 
right-of-way but often extend far into the 
stand. In parks with a high wind ratio, 
and most of our high elevation parks be- 
long in that category, the greatest caution 
must be exercised in opening up the stand. 
We should think twice before venturing 
to break the continuity of the canopy 
which is the result of centuries of slow 
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adaptations to existing conditions. We 
should also think twice before building 
high-standard roads on steep slopes, ne- 
cessitating enormous cuts. The profound 
change brought about in underground 
drainage is the cause of the extremely 
heavy loss in trees on the upper side of 
the road. The overcast on the down-hill 
side, changing as it does the soil ecology, 
is responsible for an additional heavy loss 
so that many a highway leading through 
formerly beautiful country is now lined 
on both sides by desolate stands of snags. 
The worst of the picture is that there is 
no hope for recovery within centuries to 
come, and the same holds true for roads 
built on slopes of mountains and hills and 
for the tremendous cuts that are necessary 
and which affect the drainage. 

These are not the only consequences. 
It is too often forgotten that every one of 
our acts entails a promise. Every step 
leads to a next step. In the old days 
there was a question of whether it was 
possible and permissible to extend high- 
standard roads into the back country. It 
was the first road of this character built 
which definitely conveyed the message to 
the people of the United States that such 
roads are not only permissible but legiti- 
mate. Once that message was understood 
it led to an avalanche of demands for 
more and more, and the end is not in 
sight. The tunnel at Zion paved the way 
for the tunnel at Wawona. That first tun- 
nel was a message; it told the people of 
the world that it is not only possible to 
build a tunnel in parks but that it is also 
permissible and legitimate to do so. In- 
variably one step leads to another. 

Invariably also the introduction of a 
standard and the raising of a standard 
lead to still higher standards. Here we 
come, of course, to one of the most difh- 
_ cult problems.. We should never forget 
‘that the temptation to give the people 
something a little better invariably leads 
to more and more demands, and leads, 
above all, to an increase of the things the 
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public takes for granted, and this has a | 
sociological aspect of fundamental impor- 
tance. Just as we took it for granted in} 
the old days that we were permitted to go } 
into the forest, and to cook over a few’ 
stones thrown together and to take water * 
from the creek, so today the accepted and | 
expected standard is the prepared camp ||) 
ground, the built fireplace, the piped | 
water supply, the well-made camp road,, 
the high standard kitchen facilities and |) 
washing facilities, the first-class sanitary | 
arrangements—much of this far better | 
than 50 per cent of the people enjoy in} 
their own homes. Invariably the offering ; 
of luxuries leads to more demands, some- » 
thing a little better, something of a little: 
higher standard, thus leading to the possi-. 
bility of making them disssatisfied with | 
what they have, a condition which too) 
often we of the government have unwit-: 
tingly fostered. 

So it is advisable that in recreation) 
planning we keep in mind the danger of jj 
going to extremes in making things too | 
comfortable. Making camp grounds arti- | 
ficially attractive leads to ever greater in- | 
tensification of use and therefore of ex- 
pansion. It also has one other and highly 
undesirable effect, namely, that many | 
people are attracted less by the beauty of | 
the park itself than by the city comforts |) 
they cannot afford at home. It leads to 
further penetration of virgin ground when | 
the saturation point at one place has been || 
reached. | 

Let us turn to specific treatment and | 
first discuss shortly recreation planning |, 
on sites that have been developed in the |. 
past. It is rather difficult to do anything | 
with an old site, whether it is a camp |) 
ground, a picnic ground, or even a park || 
village. Most of the older developments |) 
have grown without any planning and |) 
were highly expansive. The developments | 
went in all directions without any special |) 
order, so that the characteristic feature of |) 
the old unit is the scattering of its ele- | 
ments. That often gave them a certain | 
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‘charm and aesthetic attractiveness. To 
ake out of an old unit a more modern 
‘one is difficult, not only because of the 
jrregularity of distribution of its com- 
ponent parts but mainly because it is often 
almost impossible to bring them together 
‘with a rational road system. In such 
‘cases one must try to do the best possible 
under the circumstances. But I would 
say this: Wherever you have to deal with 
a unit of definite charm, which has grown 
‘and matured in decades, the most danger- 
“ous thing you can do is to introduce a 
“modern feature. Rather leave it alone 
‘than try to make it appear new. This 
‘mistake has been made quite frequently. 
‘Think of the ecological aspect. The old 
‘unit has settled down to normal. The 
trees and shrubs that were unable to ad- 
just themselves to the original invasion 
have died out and the rest have been able 
to adapt themselves to the new conditions. 
The ideal would be to let that ecological 
setup alone as much as possible. Do not 
‘introduce again, in planning, an artificial 
‘setup. Do not expose the unit that has 
already suffered to another period of suf- 
fering. It may be too much. 

Let us now consider the development 
of new sites and the dangers this brings 
in its wake. You look for new sites be- 
cause you consider that the old recrea- 
‘tion centers are either no longer very de- 
sirable or that their possibilities of use 
have been practically exhausted. That is 
the message you convey to the public, and 
that must be part of your planning philos- 
ophy. It suggests this thought; that you 
have raised a hitherto unknown spot out 
of the mass of the other components of 
the park, above the rest, and that thereby 
you have taken over an obligation, a re- 
sponsibility. The responsibility lies in 
telling the public that you have chosen 
this as something particularly suitable. 
If your judgment is wrong you are going 
to disappoint the public. There are many 
examples of misjudgment in the choice of 
new units, and the cost of these mistakes 
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runs to a tremendous amount in money 
and in disappointment to the people. Not 
infrequently the lack of popularity of a 
place has meant almost the abandonment 
of the whole setup, all as a consequence 
of poor planning and poor judgment. 

I would say therefore that after the gen- 
eral need for a new unit has been plainly 
demonstrated, even then we must use cau- 
tion. We want to be quite certain that the 
chosen new unit is the one that is needed. 
Remember that every step makes neces- 
sary other steps, that every improvement 
involves a definite commitment, a definite 
obligation, not only implied, of upkeep 
and maintenance to a standard, of service 
up to a standard, and it means a very 
definite promise for further development. 
As soon as the use of that unit comes 
close to the saturation point, the govern- 
ment is obligated to go on further and 
further. It cannot go back. Once a unit 
has been called into existence it is there 
practically forever. On the other hand, 
the government cannot afford to close a 
unit or abandon one of its larger enter- 
prises even if they have outgrown their 
use, as private business would undoubted- 
ly do. In self-defense it must be conserva- 
tive and slow in permitting even the oper- 
ators to scrap a unit that does no longer 
pay. The lesson to draw from all this is 
that initiative in improvements and in 
setting and raising of standards must be 
guided and tempered by foresight and 
good judgment. 

I want to illustrate, on the basis of one 
example, the unavoidability of conse- 
quences of any departure from the exist- 
ing order. 

I spoke of the fact that the govern- 
ment is committed by every step it takes 
to maintain at least the status quo. It 
cannot lower its standards. But it is also 
committed to further exertions as soon as 
it introduces something above the existing 
level. By that act it announces that it 
considers it permissible to go beyond the 
previous level, and that immediately forces 
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the government to go further and further. 
As an example of the chain of events that 
are set in motion through an initial act, 
let us follow the development that came 
about through the admission of the auto- 
mobile into the parks. Whether the auto- 
mobile ever could have been kept out of 
the parks is a purely academic question 
and does not concern us in the least. The 
sudden popularity of the motor vehicle 
created an irresistible pressure, and that 
at a time when no one could foresee its 
present high development. The public, 
at first, simply wanted to drive into the 
parks. Let us see what followed, quite 
logically, step by step. I shall speak 
only of those aspects which have to do 
with the changes in park quality. What 
all these developments have meant in 
terms of money or of administrative difh- 
culties and complications does not con- 
cern us here. 

1. Automobiles were admitted, at first 
under very strict control. The public had 
asked to be permitted to drive in to the 
end of the line, and that was granted. At 
the point of destination the cars had to 
stop. They were immobilized and could 
not be used for traveling around within 
the park. That could not last. The pub- 
lic demanded more. Since the govern- 
ment had announced that the presence of 
automobiles within the parks was permis- 
sible and that travel on the main entrance 
roads was legitimate it could not, with 
logic, object to their use on other roads. 
The standard set had to be changed and 
its level raised. Restriction broke down, 
slowly at first, very rapidly thereafter. 

2. The simple original roads had to 
be improved for motor use, broadened, 
graded, and raised to ever higher stand- 
ards. New roads had to be built, cross- 
country roads, connecting roads, short 
cuts, new entrance roads. 

3. A serious parking problem soon 
arose, necessitating deep cuts into park 
land on the roadsides and turning whole 
acres of wild land into parking areas. 
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4. Traffic control was _ introducedk 
Traffic signs, a feature characteristic 
the city and highway civilization, cams 
into the wilderness. The traffic cop cam 
into existence. Look-out points were im 
proved, and stopping points along tk 
road were made safe for the enjoymem 
of scenery. That again meant, in each 
case, some sacrifice of parts of the pari 
itself, in addition to the sacrifice neces 
sitated by the improvement and extensio» 
of existing roads. And since good roadk 
attract travel they led to ever heavier com 
centration of the floating population. Puk 
lic pressure, at first moderate, becamy 
stronger and stronger and the demand fog 
more and more modern roads increased t 
the point that today the Park Service is o1 
the defensive, just as is the Forest Service 

5. Another development that coul 
never have come about without the autc 
mobile is the tunnel. The automobil 
made filling stations and garages neces 
sary, both conspicuous city features re 
quiring much space and demanding a cor 
siderable sacrifice of wild land. 

6. The automobile meant rather ex 
pansive development of checking stations 
with their accessories and often very cori): 
siderable broadening of roads; mor} 
rangers were needed. It also led to 
installation of an extended lighting sys 
tem. 

7. It meant ever deeper and deepe# 
penetration of the wild by man in larg# 
numbers. The more people come into thi} 
park, the more policing is necessary. I) 
certain parks policing required the erec{ 
tion of a jail. The fact that you have | 
jail in the park stamps the latter as | 
semi-city unit; it is no longer uncon} 
taminated by the city spirit. 1) 

8. The automobiles had a_profoun} 
influence on the wilderness, on the fores#) 
on wildlife. The invasion of the bre 
ness by large numbers drives wildli 
away, though not all wildlife, for instan 
certain species of deer that are not afrais 
of man. But there are other forms quit} 


intolerant of man that will not stay where 
man arrives en masse. 

9. The automobile, by demanding 
higher standards of roads, is responsible 


Shout profound changes in underground 
‘inage. I spoke of wind canyons and 
That effect on the ecology of the forest. 


impact of unaccustomed and Be violent 
dstorms, the forest begins to recede. 
Then the essence of the park itself is 
touched and the loss of trees becomes an 
aesthetic and emotional one. The change 
induced touches the very thing you want 

0 protect. 

4 I repeat that the advisability, in general, 
3 admitting automobiles into the parks 
does not concern us at all. What interests us 
is the analysis of the consequences which, 
I feel certain, the public at the time did 
‘not foresee. It is most unlikely that you 
will ever be called upon to make such 
“momentous decisions. But on a_ lesser 
scale the same rule will hold true for all 
your actions. Every major operation is 
a lever which upsets the existing balance 
‘and sets in motion whole series of often 
only partly predictable events. 

It seems to me, then, that what is es- 
‘sential in all recreation planning is cau- 
tion, wisdom, and judgment. It must be, 
first, definitely demonstrated and proved 
‘that any improvement or development is 
needed, and when it is needed, it must be 
proved that it is also necessary. Desir- 
ability, need and necessity are not equiv- 
alent terms as I have tried to point out 
before. In either case we should weigh 
desirability, need or necessity against the 
‘probable damage and the consequences 
they will entail. We have not always been 
wise in that respect. 

Here is where one great difficulty injects 
itself, and that is the fact that we are not 
the only agency in the parks which deals 
with recreation. No recreation planning, 
I think, is complete unless it is done with 
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due consideration of the operator’s inter- 
ests and of the operator’s duties. While 
the operator ostensibly caters to a differ- 
ent group of visitors there is of necessity 
a great deal of overlapping and of dupli- 
cation of service, as for instance in the 
matter of baths. While the question of 
baths for the public lies outside the range 
of your activities there are many occa- 
sions in which you must be able to judge 
the ecological effect of improvements or 
new installations on _ the _ operator’s 
grounds. Housekeeping camps, camp 
fire units, amusement and entertainment 
features, playgrounds, service roads, ho- 
tels, lodges and outbuildings, garages and 
filling stations, parking areas, under- 
ground water conduits, electric and tele- 
phone lines, they all affect, to a greater 
or lesser degree, the ecology of the area, 
and they all, without exception, affect it 
adversely. There is always damage and 
loss. It is up to you to foresee what 
damage and loss are likely to amount to 
and to counteract them so far as is pos- 
sible. And no matter whether any of 
these or related improvements and _ struc- 
tures are located on operator’s or on the 
government’s land, it is your responsi- 
bility to see to it that the biological units 
which we call forest, woodland, glen and 
meadow are not irretrievably changed or 
destroyed in character and spirit. Your 
field is the preservation of the friendly 
atmosphere of the green woods and mead- 
ows in which our visitors feel at home 
and whence comes their real recreation. 
One outstanding object lesson was 
wiped out by fire this summer. Many 
Glacier, like so much of the higher coun- 
try in alpine regions, is blessed with ex- 
traordinarily beautiful scenery and cursed 
with an extraordinarily harsh climate. 
The sparse forest has established itself 
precariously through the centuries in a 
bitter fight against arctic cold and fierce 
winter gales. It was barely able to exist 
in an unstable ecological balance, none 
too safe even when left alone. When 
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Many Glacier was made accessible through 
modern roads the incoming public had 
to be taken care of, and the scarcity of 
suitable camping sites forced the develop- 
ment of public camp grounds in the only 
wooded areas available which unfortu- 
nately were located at the narrow end of 
a natural wind funnel. Now, one cannot 
develop a camp without sacrificing trees, 
and the opening up of the canopy gave 
free play to the onslaught of the gales. 
The old camp ground was soon ruined. 
Its unregulated use by the public simply 
hastened the inevitable end. The new 
camp ground met the same fate. On outer 
fringes the trees had already begun to die 
in alarmingly large numbers when the 
fire of 1936 destroyed the entire area. 

The road to Two Medicine in Glacier 
National Park offers another illustration 
of the principle we are discussing. Start- 
ing from Trick Falls Bridge the right-of- 
way cuts a wide swath through fairly 
dense forest at about a right angle to the 
direction of the westerly winter storms. 
On the windward side no damage is visible. 
The forest wall is adapting itself to new 
conditions. On the lee side the effect of 
the strong winds on the trees which had 
grown up under the protection of their 
neighbors is striking. There is no adjust- 
ment. All trees are plainly suffering, 
many are dying and the forest is receding. 
On the turn following the straight stretch 
the effect is even more pronounced and 
little short of disastrous. It will take 
many years before anything like a balance 
is again reached. In the meantime this 
stretch of road and forest is definitely 
ugly. The spirit, the essence of the forest 
has been violated through the violation 
of ecological principles. The deplorable 
state of the Two Medicine Camp Ground 
is due partly to unregulated traffic but to 
a large part also to the establishment of 
-a camp ground in an area that, ecolog- 
ically, could not stand any disturbance. 

{ am not discussing the reasons for 
these and many other developments. That 
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lies entirely outside of our field. We are 
interested only in the consequences; it i 
always possible to plan wisely but it i 
not always possible to abide by that planii 
Circumstances may be such as to leave}y 
one no choice but to accept a compromises 
From the point of view of strict protecd® 
tion development of the rim area a 
Crater Lake is, of course, not defensible¢ 
That area is today entirely different from 
what it was 25 years ago. But if large 
numbers of visitors had to be accommo 
dated at a place where they could enjoy 
that scenery of rarest beauty there was 
nothing left but to provide for ample 
space and for all the accommodations thaq 
go with the presence of a large populaj 
tion. No matter what particular locatior 
on the rim of the crater would have been 
selected the results would have been the 
same. 


My plea is that, wherever there is a 
choice, the ecological consequences be 
given due consideration. Cutting into 4 
wind-exposed stand always involves a risk 
It becomes doubly dangerous when the() 
stand barely has a chance to survive inj) 
its natural state. Many a meadow of| 
beauty and charm has been needlesslyy. 
destroyed through a change of the drain 
age. 1! 

Keep in mind just these things: That 
all planning desirability alone is not suffi) 
cient ground for action, that you want toj 
be quite sure of the existing need andi) 
absolutely sure of the necessity. 
all, keep in mind the consequences. 
end result of the many involved processess) 
set in motion is the only thing that counts,|| 
and the end in this sense does not coin-| 
cide with the completion of the job in 
hand. Man, in his impatience and energy,| 
undoes in a few weeks the creative proc-| 
esses of centuries, all too often uncon-} 
scious of the violence he is doing to Na-} 
ture and too rarely asking himself what| 
his work is going to look like in ten or] 
twenty years. 


SIMPLER METHODS OF FOREST LANDSCAPING 


By GEORGE A. CROMIE 


Connecticut Forest Service 


Forest landscaping is a new departure in American forestry. 
rapidly. Forest landscaping differs from ordinary landscaping in many respects. 


It is destined to develop 
Not 


the least significant of these differences is the fact that forest landscaping is extensive 


and must therefore be accomplished at a comparatively low cost per acre. 


The author 


describes many practices and procedures that will be found to have wide application. 
It deserves careful reading by all those responsible for the care and management of 
public forest lands. 


HE increasing use of woodlands for 

outdoor life and recreation during 

recent years has made it advisable 
to devise simpler ways of maintaining and 
improving natural scenery on a_ large 
scale and with a minimum of effort and 
expense. For two years the Connecticut 
Forest Service, with the aid of its C.C.C. 
enrollees, has been doing some special 
work along this line and has utilized 
many of the methods that have proved 
practical. Some notes about these, -to- 
gether with suggestions for further work, 
follow. It is hoped that the hints con- 
tained in this article will prove helpful 
to others and will create an interest in 
landscape-forestry. The more _ primary 
landscape problems, such as the general 
value of forest scenery, the location of 
public forests, roads, trails and recreation 
areas with respect to population and 
topography, and the details of landscape 
design are not discussed. Only such sim- 
ple and time saving procedures are de- 
scribed as can be easily carried out by 
C.C.C. crews, semi-skilled help on private 
estates, or interested owners of small 
woodland properties. 


RetaIninc Existinc NATIVE SCENERY 


As new forest roads and trails were 
planned and constructed a general survey 
was made of any attractive natural fea- 
tures along the way, and efforts were made 
to retain and emphasize these and thus les- 


sen the need of artificially creating scen- 
ery later on. For instance, in the Mohawk 
and Housatonic highland forests of the 
Berkshire Hills in Connecticut outstanding 
groups of white or canoe birch were fa- 
vored as displays by thinning out less 
attractive trees; in another section many 
large oaks and beeches, wolf trees from a 
timber standpoint, were marked for reten- 
tion because of their size and interesting 
character; and along the woodland border 
of a fire tower site the existing sour gums 
were noted and utilized as a background 
of fall color for some plantations of 
young pines and evergreen shrubbery 
plantings to be put in later. With coun- 
try-wide experience in travel I do not 
recollect seeing any floral display the 
equal of the mountain laurels at the height 
of their June bloom along two miles of 
a newly constructed “truck trail,” Snow 
Hill Road, in the Nipmuck State Forest. 
These laurels were growing to a height of 
8 or 10 feet in an old abandoned pasture 
through which the Snow Hill Road was 
constructed and treatment consisted simply 
of carefully thinning out existing groups 
and freeing them from the overshade of 
a number of ill-shaped and valueless trees. 
In every forest in the state similar desir- 
able local scenery, and also such natural 
features as water courses, rock slopes, 
distant vistas and existing groups of 
flowering shrubbery were used to advan- 
tage in the completed landscape pictures. 
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INCREASING THE PERCENTAGE OF Ever- 
GREEN TREES IN THE FOREST 

Because of their ability to reproduce 
from sprouts—following fires and . clear 
cuttings—the deciduous species are api to 
form too large a proportion of the trees 
in most eastern forests. Therefore, it is 
important wherever possible to favor the 

more valuable and scenically attractive 
evergreens. The hemlock is so tolerant 
that, given good fire protection, it will 
increase naturally throughout most of 
southern New England without other 
special aid. On areas where hemlock 
trees are absent due to past fires, planting 
of wildlings under partial shade can be 
resorted to. White pines now have seeded 
in freely for a decade in the open spaces 
in the forest resulting from the chestnut 
blight but recently their growth has slack- 
ened and many have died from overshad- 
ing by nearby and less valuable hard- 
woods. To overcome this difficulty the 
pines are strongly favored wherever sil- 
vicultural weedings and thinnings are car- 
ried on. 

The slow-growing red cedar, considered 
by many estate owners as the most effec- 
tive feature of New England landscapes in 
reality is not a tree of the forests for it 
is usually killed out by the more vigor- 
ous hardwoods by the time it reaches 50 
or 60 years of age. Several fields of 
cedar (in the Cocaponset State Forest) 
have been selected for silvicultural im- 
provement and if properly treated should 
yield continuously, in addition to scenic 
value, considerable revenue from fence 
posts, rustic woodwork wood and other 
products for which this durable and pleas- 
antly odorous timber is used. There are 
apparently few data concerning the fast 
disappearing old field cedar type, its rate 
of growth, its future timber-scenic value, 
possible yields per acre and the best 
methods of perpetuating it. This presents 
an interesting and worthwhile field of 


study. 
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TREATMENT OF WOODLAND ROADSIDES 


As new roadways reach completion it |) 
has been found best to apply one general | 


landscape-forestry treatment to the wood- 
land in a 100-foot strip on both sides of 
the road rather than to separate the silvi- 
cultural and scenic improvement opera- 
tions. This is done by: 


(1) Clearing of all abnormal debris | 


and brush on the strip and piling it into 


compact narrow heaps about 60 feet from [> 
na 


These heaps |= 


the road and parallel to it. 
are really not unattractive, they form shel- 


ters for wildlife and they are an inexpen- | 


sive and fire resistant method of brush 
disposal. 


(2) Making a light thinning so that 
the remaining trees will be of the species” 


and shape most valuable for timber and 


that they will grow more rapidly due to_ 


the increased spacing. 


(3) Releasing from excessive overshade- 
sprout | 
growth) various selected groups of desir- | 


trees and_ tree 


(by removing 
able shrubbery such as laurel, highbush 
blueberry, viburnum, etc. In practically 
all young woodlands there exist literally 
thousands of such shrubs and plants that 


will respond to thinning and increased 


sunlight by luxuriant growth and in- |) 


creased flowering and fruiting. 


The final result should be an alterna- I! 
tion of good forest and small areas of |) 


high scenic beauty of lower growing 
shrubs, extending 100 feet back from the 
road to a forest hinterland which can be 
silviculturally treated later on as seems 
best. 


mediately more productive. 


CrEAaTING AREAS ATTRACTIVE TO WILDLIFE |) 


Connecticut woodlands still abound with |) 
swampy l: 
brooksides, and semi-open rocky slopes— | 
desirable areas that contain an abundance | 


oldtime abandoned pastures, 


Through this method the roadside |) 
is made more attractive, danger from fire |) 
is lessened, and a considerable part of the | iP 


of brush tangles and evergreen shelter, 
_ berry-bearing shrubs and other features 
_ supporting wildlife. Such shrubbery, 
vines and plant species soon become 
_ stunted and unfruitful under the increasing 
shade of heavy forest, and, although nu- 
merous groups of shrubs are temporarily 
released from such shade by roadside im- 
_ provement and other cuttings, I believe 
that a selected percentage of all forest 
land should be retained in a manner at- 
tractive to varied wildlife (described in 
| Connecticut Forestry and Agricultural 

_ Experiment Station Bulletin No. 4, Feb- 
ruary 1, 1937). Proof that such wildlife 
areas are more easily maintained by some- 
_ what natural methods, selection and fa- 
voring the existing native plants by re- 
lease cuttings, than by the more expensive 
and difficult method of shrubbery plant- 
ings is shown by a number of experi- 
| mental planting and release plots made 
.| during the past two years. A careful re- 
- examination of these plots in June 1937 
_ showed that although 60 to 70 per cent 
| of the planted shrubs were still alive 
| (planted about 3,000 to the acre), they 
| were being suppressed rapidly by more 
vigorous sprouts and seedlings of the 
berry-bearing native shrubs and vines of 
_ equally valuable species which had come 
in on the same areas at the almost un- 
believable rate of 15,000 to 56,000 per 


acre. 


- EsTABLISHING ForesT VISTAS AND 
LooKoutTs 


The fire lookout towers placed on va- 
rious hilltops throughout the state serve 
both as an admirable protective measure 
for the forests and also as places where 
the public can secure distant scenic views 
and information that will familiarize them 
with forest conservation programs. Many 
roadways leading to these towers or to 
high peaks elsewhere are purposely laid 
along the slopes of the steep mountainside 
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from which vistas can be opened up to 
distant scenery. As vigorous tree sprout 
growth soon appears in most of such 
cleared spaces which, if uncut, is liable 
to grow up and obscure the view, a num- 
ber of experiments have been made in 
establishing and maintaining more perma- 
nent and attractive foregrounds of low 
shrubbery in these cleared spaces. 


SuCCESSFUL TRANSPLANTING 


Wherever planting was found to be 
necessary in state forest work certain 
methods of moving shrubbery from native 
open woodlands and pasture areas nearby 
were used with gratifying success. The 
training in this line of work also has 
been especially interesting to enrollees, 
and should be useful to them in future 
life. The principles involved are, briefly: 

(1) Moving each plant with a firm ball 
of dirt attached to the roots (10 inch 
diameter ball of dirt to each inch diam- 
eter in the stem of the plant), using bur- 
lap if necessary. Wooden flats may be 
required for trees 4 inches or more in 
diameter. 

(2) Trimming (in as inconspicuous a 
manner as possible) one-third out of the 
crown and top of the tree or shrub in 
order to lessen transpiration until the root 
system becomes established. 

(3) Insuring a future supply of mois- 
ture by taking away enough poor dirt 
(subsoil) while digging the holes so that 
each plant is finally left in a saucer-like 
depression towards which considerable 
surplus water (rainfall) will flow from 
nearby. In addition a mulch of forest 
leaves and humus spread on the bare 
ground surface about the plant lessens 
summer evaporation of moisture from 
the soil, minimizes extremes in soil tem- 
perature, and creates an attractive appear- 
ance quite harmonious to the woodland 
surroundings. 


1132 


Securing NATIVE PLANTING STOCK 


It is remarkable what a quantity of 
valuable native planting material can be 
secured from the borders of forest areas. 
During visits to the state forests and 
nearby areas records were kept of the 
availability of suitable and desirable na- 
tive plants, their size and type and acces- 
sibility to roads. By a small amount of 
work, such as shaping tops, pruning roots, 
thinning and releasing from overshade, 
many areas were converted into “natural 
nurseries.” Thousands of trees, shrubs and 
plants have already been secured for road- 
side planting in Connecticut from such 
nursery areas. 

A start also has been made in assem- 
bling, in other and similar “natural nur- 
series”, the unusual species that occur 
mostly as scattered-in-the-woods specimens, 
and of plants known to be difficult to 
transplant. In fact it would seem, from a 
study of the natural habitat of deep-rooted 
and therefore “difficult to transplant” 
species, that once reestablished (and there 
is an opportunity for considerable ex- 
perimentation in practical methods) they 
might become some of our most hardy 
and valuable landscaping materials. There 
is a field for longtime experimentation in 
the propagation of unusual specimens of 
native types of plants with variation from 
the normal that make them desirable for 
special purposes, in methods of “natural 
nursery” treatment that aid reseeding or 
propagation of desirable species, and even 
in grouping and maintaining the custom- 
ary stock of commercial nurseries in a 
“forest community.” 


Encouracinc Unusuat Species 


Connecticut is in the transition or mar- 
ginal zone for an unusual number of 
trees, shrubs and plants. For instance, 
. the white birch, tamarack and black spruce 
of the North extend to Connecticut and 
the southern white cedar, Rhododendron 
and Ilex glabra of the Atlantic States are 
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quite at home in some of its protected 
coastal swamps. Several groups of these) 
and similarly rare-to-Connecticut species | 
have been encouraged and designated as 
“sanctuary areas” and there is a chance 
for considerable further scouting and dis- 
covery. 


TREATING SLOPES OF RoAD BANKS AND 
Borrow Pits 


Roadsides of fair quality soil, sloped 
114 feet horizontal to 1 foot or more ver- |» 
tical, and neatly rounded at the top can | 
usually either be seeded to grass success- 
fully or planted with shrubbery from 
nearby fields or pastures. Rounding the 
top edges (first pushing back for use any 
available loam) makes such bank shoul- 
ders more attractive. In all cases it is 
best to divert to one side by ditches any 
surplus water liable to flow over such | 
slopes from above. But if slopes be so_ 
large or of such gravelly material as to 
be especially liable to wash, the surface 
soil may be maintained and plant growth 
more readily established by a riprap of | 
brush (perhaps after some preliminary 
shrub planting) placed in two layers, the |) 
first vertical and the second horizontal. |) 
Pegs driven in the bankside will hold the | 
brush in place. | 


PREVENTING STREAM EROSION By WILLOW 
CUTTINGS 


Dormant season cuttings of willow (or |) 
poplar) driven slantingly—with the slope 
of the bank—into moist soil, preferably | 
with the butts inserted down to water | 
level, along the edges of rivers or streams — 
soon develop a mass of upright sprout 
growth that prevents soil wash. Several | 
experiments made along this line during | 
the spring of 1937 seem likely to be. 
quite successful. 


RETAINING SELECTED OPEN AREAS 


Most of the open field areas acquired 
among purchases for Connecticut state | 


they are planted. Se 
wildlife observation, the encouragement of 


S the added charm to scenery given by dis- 
ance make occasional open areas desir- 
able and it is less expensive to retain 
those we now have than to create others 
by land-clearing at some time in the 
future. 


- Reopeninc O_p Woops Roaps, TRAILS 
AND BounpaRy LINES 


With future limitations on the use of 


can Foresters, at the Hotel Syracuse. 


SIMPLER METHODS OF FOREST LANDSCAPING 


conference, has arranged a program for the session. 
will be open to any Society members who might care to attend. Among the topics 
listed for discussion are the uses of low grade material from the farm woodlot; 
utilization of other federal agencies to step up farmer participation in timber stand 
improvement; still and motion pictures in forestry extension; news letter for co- 
operators; the proper use of publicity channels; and 4-H club forestry. 
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C.C.C. labor for upkeep in mind one of 
the best means of furnishing access to 
backwoods scenery as well as aiding fire 
presuppression and other protective mea- 
sures would be to reopen the understory 
forest and shrubbery all along the many 
old wood roads, trails, and state forest 
boundary lines. In connection with the 
boundary lines, especially where there is 
so much confusion in the system of sur- 
veys as in New England, there might be 
carried out a system of placing yellow 
paint spots breast high—perhaps fore and 
aft on trees—along the line and the spots 
facing the boundary line on other trees 
within three feet of it. 


BB%e 


EXTENSION FORESTERS’ CONFERENCE 


CONFERENCE of extension foresters has been called for Thursday evening, 
December 16, in connection with the annual meeting of the Society of Ameri- 
Professor J. A. Cope, acting chairman of the 


He announced that the meeting 


GROWTH AND YIELD OF CUT-OVER STANDS OF PONDEROSA 
PINE IN ARIZONA UNDER DIFFERENT METHODS OF CUTTING | 


By HERMANN KRAUCH 


Southwestern Forest and Range Experiment Station* 


Ponderosa pine is one of the most important timber trees in the United States. It is 
the most important timber tree of the Southwest. The future of the lumber industry. in 
this region depends largely on the growth and yield of cut-over stands of ponderosa 
For this reason and also because of the fact that the sample plots upon which 
this paper is based are the largest and among the oldest in the United States, Mr. 
Krauch’s conclusions are of interest not only to foresters dealing directly with the 
ponderosa pine type in the Southwest but to everyone irrespective of his present tasks 
and duties interested in forestry in the United States. 


pine. 


most important timber tree. On the 
Colorado Plateau in northern Ari- 
zona the ponderosa pine type covers an 
area of approximately 4,400 square miles, 
most of which is in the National Forests. 
Shortly after the National Forests had been 
created steps were taken to have them 
placed on a sustained-yield basis. This 
called, first of all, for regulation of the 
rate of cutting in virgin stands, which in 
turn was to be governed by the rate of 
growth in cut-over stands. To supply the 
required technical information it was log- 
ical to establish permanent sample plots 
in stands cut according to different silvi- 
cultural methods. Because of the lack 
of uniformity in stocking and distribution 
of age classes, which is characteristic of 
ponderosa pine stands in this region, fair- 
ly large plots were considered necessary; 
also the results would then be more ap- 
plicable to still larger units on an area 
basis. Therefore, besides establishing a 
number of small intensive plots ranging 
from 2 to 12 acres in size as a basis for 
a study of natural reproduction, extensive 
plots ranging from 112 to 456 acres were 
also laid out to supply data on the growth 
of the residual stands. It is with these 
latter plots that the present report deals. 
The plots, all of which are located in 


Pie DEROSA pine is the Southwest’s 


seen ; ; ; 
Maintained at Tucson, Arizona, by the Forest Service, U. S. Department of Agriculture, i: 


cooperation with the University of Arizona. 
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the Coconino and Kaibab (formerly T 
sayan) National Forests, were establishe 
between the years 1909 and 1913. The: 
are not only the largest permanent sami 
ple plots in the United States but alss 
among the first to be established by th 
Forest Service. They have been remeay 
sured periodically at intervals of 5 yeary 
and so far a record covering a total of 2 
to 25 years has become available. Th 
purpose of the report is to present som: 
of the more important facts supplied b>) 
this record, and particularly to point ou} 
their significance in relation to the man 
agement of ponderosa pine stands in th’ 
region concerned. | 

It is not intended that the report shoul¢ 
show in detail how the data were com 
piled, or how they are to be applied tel 
other cut-over areas. These phases of thi) 
study are, therefore, only briefly treated 
Although the report deals with differen} 
methods of cutting, the group-selection)) 
method is the only one that is regular]}), 
employed in Forest Service practice ane, 
the data representing this method are re( 
garded as most nearly applicable to cut) 
over areas in the region in general. | 


CHARACTER OF THE PLots 


1. All plots are on Forest Service cutting 
areas and were established within a few 
months after completion of the logging 
Three methods of cutting were 
They are briefly described 
and are illustrated in Figure 1. 
Group-Selection Method.—This is the 
‘standard method of cutting employed by 
the Forest Service in the Southwest. It 
consists essentially of cutting the mature 
trees or “yellow pine” by groups and 
"leaving the immature “blackjack” mainly 
in groups, with the exception that a few 
C yellow pines are left for seed and a few 
é blackjacks are cut as an improvement or 
panning measure. In general practice by 
this method about two-thirds of the mer- 
4 chantable volume of the stand is removed. 
' The percentage of cut by numbers of 
_ trees is, however, considerably less. 
_ Light Group-Selection Method.—This 
method, which was originally incorrectly 
called the shelterwood method, differs lit- 
tle from the standard group-selection 
method except that more mature trees are 
left. 

Scattered-Seed-Tree Method.—As __ the 
name implies, this method aims at reserv- 
_ ing only a sufficient number of trees for 
seed. With the exception of leaving three 

or four large seed trees per acre all mer- 

chantable trees above the 1l-inch d.b.h.? 
class are removed. 

_ Table 2 gives the residual stand per 
acre immediately after cutting, in number 
- of trees, basal area, cubic- and board-foot 
volume. It also shows the percentual dis- 
tribution of diameter classes according to 
the above classification. The three meth- 
ods of cutting in the S5 series of plots 
were designed to leave distinctly different 
types of stands with respect to number 
and size of trees. The scattered-seed-tree 
plot (S5 II) is unique in having distinctly 
fewer trees of all sizes than its companion 
plots, group-selection (S5 I) and light 
group-selection (S5 III). The last two 


Y= mss re SS ead 


*Diameter at breast height, 
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differ mainly in the larger number of 
trees 21 inches and over on the light 
group-selection plot. Of the other two 
group-selection plots, S3 and S4, the for- 
mer has a larger and the latter a smaller 
residual volume than group-selection plot 
So I. 

The five plots are not strictly compar- 
able as to site quality, although all would 
be classed as site 2 for the Southwest. 
Local variations due to topography and 
depth of soil within each plot render it 
dificult to appraise the sites with any 
great degree of accuracy. As indicated 


by height of dominants, the group-selec- 


tion plot, S4, stands at the bottom of the 
list. It borders on the lower edge of the 
ponderosa pine type and in places the 
stand contains a few junipers and pinons, 
whereas all the other plots are pure pon- 
derosa pine. The soil of all the plots is 
derived from basalt. On Plot S4 it is 
covered by volcanic cinders to depths 
ranging from less than an inch to a foot 
or more. ‘The altitude is around 6,800 
feet on S4 and 7,300 feet on the other 
four plots. Estimates of precipitation 
based on Flagstaff and Fort Valley rec- 
ords would place the annual quantity at 
about 20 inches on Plot S4 and 23 inches 
on the other plots. Plot S3 is character- 
ized by an unusually large amount of 
mistletoe and S4. by its total absence. The 
stands on all three plots in the S5 series 
are only moderately infected with this 
parasite. 


RESULTS 


Changes in Distribution of Diameter 
Classes——Of prime importance in the 
management of selectively cut stands is a 
proper distribution of diameter and age 
classes. In order to maintain continuous 
production under a selection system of 
cutting, it is desirable to have a balance 
between age classes such that each cutting 
cycle will be adequately represented. An 


or 4% feet above the ground. 
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ion cutting, Plot $5 I. 


g. 1—A. Standard group-select 


i 


Plot S5 IL. 


tree cutting, 


Scattered-seed 


Kio v= Be 


CTE A 


extreme example of unbalanced distribu- 
tion is an even-aged mature stand. If such 
-a stand is cut clean, even though advance 
‘reproduction is present, nearly an entire 
‘rotation must elapse before a second cut 
ean be made. On the other hand, if part 
of the mature stand is left for a second 
cut, there is the attendant risk of heavy 
losses. Obviously, a more desirable con- 
dition for selection cutting is one in which 
the mature timber is interspersed with 
younger trees in sufficient numbers to pro- 
vide a second cut in about 60 years or 
preferably sooner, and poles which will 
attain merchantable size in the third cut- 
ting cycle, about 120 years hence. On 
areas close to market, truck logging is 
likely to shorten the cutting cycle, and 
' thus call for more than three age classes. 
Without attempting a mathematical ex- 
pression of what constitutes proper dis- 
tribution of age or size classes, it is 
| clearly evident that some of the plots dis- 
| cussed in this paper are deficient in trees 
below about 18 inches d.b.h. Figure 2 
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represents this type of distribution; Fig- 
ure 3 is a distinctly better type. Figure 
3 shows a marked improvement since cut- 
ting, due to the presence of a fair repre- 
sentation of poles and saplings when the 
plot was established. Figure 2, on the 
other hand, shows little improvement be- 
cause both poles and saplings were vir- 
tually absent when the plot was estab- 
lished. A few seedlings present at the 
time of cutting have grown into the 4-inch 
class, but too late to figure in the third 
cutting cycle. However, only Plot S3 
(group-selection) is greatly deficient in 
young trees; all the others have a dis- 
tribution more like that in Figure 3. Due 
to the method of cutting, the scattered- 
seed-tree plot (S5 II) is deficient in mid- 
dle-sized trees. On all plots except S4 
(cinder type), saplings, mainly of 1914 
and 1919 origin, promise to fill the ranks 
below the 18-inch class in the course of 
the next 40 to 50 years. 

How a change in distribution of diam- 
eter classes is brought about is illustrated 


Fig. 1—C. Light group-selection cutting, Plot S5 III. 
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TABLE 1 


AREA, LENGTH OF RECORD AND METHODS OF CUTTING ON FIVE SAMPLE PLOTS 


Area of ear estab- Length of Method of 
Plot designation plot lished record cutting 
Acres Years 

Some osayan 456 1909 25 Group selection 

SMe Coconino mea 304 . 1909 25 Group selection 

S5ael-— Coconino =a 139 1913 20 Group selection 

S5 Ii—Coconino _.... 152 1913 20 Scattered seed tree 
SS) = =Goconine: 2. — 112 1913 20 Light group selection (shelterwood) 

TABLE 2 


NUMBER OF TREES, BASAL AREA, AND VOLUME PER ACRE BY DIAMETER CLASSES ON FIVE PLOTS AT THES 
TIME PLOTS WERE ESTABLISHED 


Diameter S3 S4 ASST $5 II $5 Ill 
classes Number of trees per acre 
Pe 
Inches No. Per cent No. Per cent No. Per cent No. Percent No. ce 
Ar We Seo = Oe 35.0 SOR noo 10.3 46.0 4.5 53.6 10.1 42.44. 
F232 () ete oer, 42.8 6.8 44.4 9.0 40.2 ise 20.2 9.1 38.2) 
21 and over___. 4.0 22.2 2.6 17.0 Bl 13.8 Mp 26.2 4.6 19.44 
Ota eee GO 100.0 US 100.0 22.4 100.0 8.4 100.0 23.8 100.01 
Basal area per acre 
Pern, 
Sa. ft. Percent Sq.ft. Percent Sq.ft. Percent Sq.ft. Percent Sq.ft. centi) 
ASU ies sere t 2:6 9.6 Wil 10.2 3.5 13.5 1.4 11.4 3.6 10.95% 
1222 Oe eee = Ihe 40.6 9.4 45.6 11.9 45.8 25 20.3 12 37.1] 
21 and over____. 13.5 49.8 9.1 44.2 10.6 40.7 8.4 683.52 eel 52.00) 


Total 27.1__ 100.0 20.6 100.0 26.0 100.0123 100.032.9100.) 
Cubic volume per acre 


Peri), 

Cu. ft. Percent Cu. ft. Percent Cu. ft. Percent Cu. ft. Percent Cu. ft. cent! 
Ae Tee er tee. FAT 5.6 26 5.0 46 7.4 15 4.1 52 5.64) 
L220 ee 255, 34.6 208 40.3 240 38.5 52 14.3 264 = 28.34) 


21 and over. 441 59.8 282 54.7 337 54.1 297 81.6 618 66.10% 


otal een 3, 100.0 516 100.0 623 100.0 364 100.0 934 100.04) 
Volume, board measure per acre | 


Bd. ft. Percent Bd. ft. Percent Bd. ft. Percent Bd.ft. Percent Bd. ft. centh 
12520 pee) 1,077 30.6 833 35.8 968 34.0 218 116 1,044 23.11 
21 and over____2,443 69.4 1,495 64.2 1,878 66.0 1,655 88.4 3,466 76.95) 


UGB 2 100.0 2,328 100.0 2,846 100.0 1,873 100.0 4,510 100.04) 
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Clasification of trees according to 
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by Table 3, which is based on data per- 
9 taining to the group-selection cutting plot, 
S5 I. Column 2 in the left-hand part of 
the table shows the number of trees in 
each diameter class as originally mea- 
‘sured. Subtracting the trees that died 
during the 20-year period since plot estab- 
3 lishment gives the number of trees sur- 
ia viving. Reclassification of these trees ac- 
_ cording to present diameters is shown at 
the right. In other words, the figures in 
the rows, read crosswise, show how the 
_ surviving trees of each original diameter 
class are distributed with reference to the 
; diameter classes into which the trees have 
_ grown in 20 years. By adding the col- 
~_umns the present diameter distribution is 
E obtained. However, to these values must 
F be added the new trees which were below 
3.6 inches d.b.h. at the time of cutting. 
_ Dividing the grand total values by the 
area of the plot gives the present number 
of live trees per acre of each diameter 
class as shown in Figure 3. 
_ It should be stated that although a com- 
pilation such as shown in Table 3 is not 
possible where the trees on sample plots 
are not marked with numbered tags, this 
_ does not preclude periodic diameter re- 
- classification of the trees. However, a 
distinct advantage of having trees tagged 
is that it enables one to determine what 
part of the increment of stands is contrib- 
uted by new trees regardless of the diam- 
eter limit one chooses to base this calcula- 
tion on. Thus, in Table 3 the blocked-out 
portion indicates the number of trees that 
contribute to the present board-foot in- 
crement of the stand, the merchantable 
diameter-class limit of which has been 
placed at 12 inches d.b.h. 

Attention is also called to the fact that 
where trees are reclassified on the basis 
of original diameters a close approxima- 
_ tion of the average diameter growth per 
tree can be determined directly on the 
basis of the frequency distributions. In 
Table 3 blackjacks and yellow pines are 
combined; nevertheless, in the actual com- 
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putations for diameter growth the two 
age classes were kept separate. 

Diameter Growth—Rate of diameter 
growth, besides being a major factor in 
volume increment, indicates how many 
years must elapse before trees of a re- 
quired size become available. An average 
diameter of 22 inches for saw timber is 
the present objective in the Southwestern 
Region. On Plots S3 and S4 the trees 
were originally tagged only on so-called 
“intensive” plots, comprising 10 per cent 
of the total area; the remaining area was 
tagged 15 years later. On the SS series, 
however, all trees were tagged from. the 
beginning, thus providing individual tree 
records for the entire 20-year period. The 
records presented in Table 4 show that 
on all three plots immature “blackjacks” 
are invariably growing much faster than 
mature “yellow pine” of the same diam- 
eter. Although there is some decline in 
growth with increasing diameter, this is 
not very pronounced until very large sizes 
are reached. 

A comparison of the three methods of 
cutting in Table 4 shows diameter growth 
to be the most rapid on the scattered- 
seed-tree plot (S5 II). Although this is no 
doubt largely due to release, the character 
of the trees, ie., mostly large crowned 
and thrifty, is also a contributing factor. 
As between the standard group-selection 
(S5 I) and light group-selection (S5 HI) 
plots, there is, on the whole, no material 
difference in the same diameter and age 
classes. 

Periodic changes in rate of diameter 
growth are not shown in Table 4, but 
scrutiny of the individual tree records re- 
veals a downward trend after the 10th or 
15th year. 

Volume Increment.—Table 5 and Fig- 
ures 4 and 5 show how the plots differ 
with respect to volume increment. It will 
be noted in Figure 4 that although the 
rate of volume increment is somewhat 
different for each plot, the trend is the 
same for all; that is, the rate of increment 


1142 JOURNAL OF FORESTRY 


a 
4. \ 
i) 
| L. 
8 egen. Distribution of Trees by 5-Year Periods 
913 Diam. : Number of trees per acre 
ae : classes: 1913: 1918: 1923; 1928: 1933 
\ ma“ h9 Inches ; No. : No. : No» : No~ : No. 
“4-11 2910.3: 10.07 14.0: 10022 Bred 
4 : 12=20 + 9.03 9.5: 97s 10.0: 2056 
. ; STKE eSels Oeos Sec del Lommoee 
LL igh Total : 22.4: 23.0; 27.9: 33.9: 52.9 
ae \ 
Ny 
\ 
sy 
20 
\ 
= S Ve it 4 
8 ‘ 
£ iN 
\ 
Als 
HI ale 
+~ T 
NK | 
2 ‘ 
Mi = 
oe \ T L 
912.0 \ 
i | 
-8 | Y 
Faroe il 5 
Bal) eee = \ 
6 ipa 
XK 
a ; 7 | 
4 uy | ale \ 
x 
a 
a iL 
fe) T ‘ ‘ 
\ 


alae 

26 Le +- SG 
PREECE EE EEE SNeau 
Bel ie Sal 


Diameter Classes—-Inches 


| 
= 


Fig. 3—Number of trees of different diameters per acre in 1913 and 1933 on group-selection 
plots: 
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TABLE 4 


DIAMETER GROWTH OF TREES IN CUT-OVER STANDS OF PONDEROSA PINE, BASED ON 20-YEAR RECORD OF 
A EXTENSIVE PLOTS OF SERIES S5 


Blackjack Yellow pine 
Mean annual Mean annual 
diameter® Number of diameter’ Number of 
Diameter growth trees growth trees 


classes’ SSI SSIT SSI SSI SSII SSIM SSI SS5II SSIII S5I S5II SSI 


Tn. In. In. No. No. No. In. In. In. No. No. No. 
.265 72 402 263 289 me 4 : end 
234 161 484. 241 380 ase ae oe vis = 
OT 176 501 145 408 A125 2190 093 4. 5 
236 AltA) 431 63 388 .120 all 753 119 10 2 
.210 AlpA 323 82 266 139 Shes .100 31 4. 
212 168 199 72 150 .118 161 .130 66 9 
.210 170 88 67 67 120 BSS ol Liles 71 aby 
182 .157 30 25 34 115 gn 40 114 55 43 

30 


175 144 1l 4 9 123 133 106 31 69 

= ae = zat, a aie as liley .110 108 9 ol) 25 

=e aaa a == pa ar .070 21 115 7 12, 13 

= see = = ae af ae = 094. ns = 9 

ae mee aoe ae eet 125 mae ake 2 


AT? .246 168 4,258 611 947 few oe ue ge: EAL aes: 
174 2222 173 3,789 229 896 128 .167 B25 87 155s 
21-30 .149 .200 165 541 122 148 al bie 143 113) LO el 0S 242 
31 & over = as ae = aa = 


*Each diameter class is the mid-value of a 3-inch group. 


*Growih represents weighted average based on all trees in classes indicated. 


| P TABLE 5 

| MEAN ANNUAL INCREMENT AND MORTALITY IN BOARD FEET PER ACRE 

i Reserved stand’ Mean annual : Mean annual 

He Trees Volume increment” per acre increment” per cent 

| Plot peracre Av.diam. per acre Gross Mort. Net Gross Mort. Net 

| a No. In. Ft.b.m. Ft.b.m. Ft.b.m. Ft.b.m. Percent Percent Per cent 

| 7B 1 Ze 19.6 3520 105 19 86 2.98 0.54 2.44 
«684 9.4 19.0 2328 73 8 65 Oro) 0.34 2.79 

i) SSI 12.1 18.5 2846 97 18 79 3.41 0.63 2.78 

$5 II 3.9 D2. 1873 53 PAI 32 2.83 2 esa 

m5 IIT LHS 19.8 4510 122 32 90 2.71 0.71 2.00 


/ 4Includes only trees 11.6 inches d.b.h. and over at the time of the first measurement. Board- 
foot volumes and Scribner decimal C scale. 


*For plots S3 and S4 the period is 25 years, for the other plots 20 years. 
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begins to fall off between 10 and 15 
years after cutting. This decline is, how- 
over, very gradual; in fact, for two of 
the plots (S5 II and $5 III) a slight in- 
crease again takes place between 15 and 
20 years after cutting. But, on two plots 
for which a 25-year record is available 
(S3 and S4) the trend is consistently 
downward. This decline in rate of incre- 
ment is significant in that it shows why 
yield predictions are likely to be greatly 
overestimated if based on too short a rec- 
ord of growth. 

As Table 5 shows, there is a direct re- 
lation between reserve volume per acre 
and gross increment per acre. Although 
this in itself is significant, it does not 
show to what extent the increment varies 
in relation to volume, to determine which 
we must compare results as expressed in 
terms of increment per cent. Compared 
on this basis we see that the increment 
tends to be in inverse ratio to reserve 
volume, though not proportionately so. 
Plot S5 II (scattered-seed-tree), however, 
does not conform to this relationship and 
especially so in regard to net increment. 
But this is largely due to excessive mor- 
tality rather than to poor growth of the 
trees, for, as shown by Table 4, the trees 
on this plot made the most rapid growth. 
Since net increment is determined by mor- 
tality as well as growth, a preponderance 
of large, mature trees has an especially 
marked effect because, as shown in Table 


Fig. 4.—Periodic net increment per acre in 
board feet on five sample plots. 


6, trees of this class sustain the greatest| 
loss in volume. 

A factor that greatly affects the rate off 
increment is the character of the growing: 
stock, i.e., whether made up of relatively 
small and young trees or of large mature 
trees. Extreme examples of the two types} 
of growing stock are the light-selection 
plot (S5 III) with a residual volume of 
4,510 board feet per acre fairly welll 
balanced as to diameter and age classes, | 
and the scattered-seed-tree plot (S5 II) 
with a growing stock of only 1,873 board 
feet but made up largely of older trees ini 
the upper diameters (Table 2). 

When young trees, below the minimum 
size for board-foot scale in the first mea-: 
surement, have reached merchantable size)» 
(12 inches d.b.h.) their entire volume is} 
considered as increment. Although it is} 
perhaps not technically correct to call alll). 
of this volume increment, for practical | 
purposes it may be regarded as such." 
Thus far, the contribution to increment) 
by these so-called “new” trees has been |) 
only from 5 to 9 board feet annually. | 
However, on some plots appreciable num- | 
bers of young trees are well on their way | 
to the 12-inch class. When it is con- | 
sidered that on most plots less than half i 
the ground was occupied by trees directly’) 
after cutting, and that the vacant space isi}: 
now to a large extent restocked, it seems: 


Years after catting 
Fig. 5—Periodic net increment per cent on five? 
sample plots. 


reasonable to anticipate a considerable 
rise in board-foot increment some 30 or 
"40 years hence. If such a rise material- 
izes it may to some extent offset the de- 
eline that has been noted as beginning 
between 10 and 15 years after cutting; 
and, whereas net annual increments are 
now generally less than 100 board feet, 


Mortality—It is a significant fact that 
he volume lost by death of trees in this 
region is commonly equal to about one- 
fourth the gross volume increment. As 


this rule. On S5 III, however, the annual 
loss of 32 board feet is less serious than 
a loss of 21 board feet on S5 II because 
the former has more than twice the grow- 
ing stock. In other words, per cent of 
mortality is a better criterion than abso- 
lute mortality. 

As to whether the rate of mortality 
tends to increase or to decrease is not 
definitely indicated by the records thus 
\) far obtained. However, judging from the 
rather sudden drop between the 20th and 
25th year after cutting, on Plots $3 and 
‘S4, it appears as if the rate of mortality 
does tend to fall off in time. 


GROWTH AND YIELD OF CUT-OVER STANDS 
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Causes of mortality vary on different 
plots, as shown in Table 7. Wind and 
lightning are the most prevalent agencies. 
On Plot S3, mistletoe accounts for more 
deaths and a greater loss in volume than 
any other single agency, whereas on S4 
(cinder area) no mistletoe is present. On 
the scattered-seed-tree plot (S5 II) light- 
ning has been the most destructive of all 
agents; amounting to 44 per cent of the 
total volume loss. The same agent ac- 
counts for only 29.6 per cent of the loss 
on the light group-selection cutting (S5 
III). The absolute loss (i.e., in board 
feet per acre) by lightning is, however, 
identical on these two plots, notwith- 
standing that S5 III has 2% times the 
volume and 31% times the number of trees. 

Yields and Cutting Cycles——The pri- 
mary purpose of the increment data is to 
provide a means of predicting yields. For 
the present we are concerned mainly with 
the next cut. Having determined the net an- 
nual increment per acre, it should be 
possible to calculate what volumes may be 
cut at the end of a specified period; or, 
conversely, assuming a minimum cut as 
required to warrant operation, the calcu- 
lation would determine how many years 
must elapse before such a cut can be 
made. In these computations we are im- 
mediately confronted by the fact that the 
records cover only 20 to 25 years, where- 
as the cutting cycle in present manage- 
ment plans is assumed to be 60 years. 


TABLE 6 


MEAN ANNUAL MORTALITY IN NUMBER OF TREES AND VOLUME PER ACRE AND ITS 
PERCENTUAL DISTRIBUTION 


BY DIAMETER CLASSES 


Loss in number of trees Loss in volume, b. m. 
Mean Mean 
annual annual 
iree Distribution by diameter volume Distribution by diameter 
loss classes loss classes 
per A. OO" GALE SIP Voll gra IDO pales’? Sikes Total 
No. Per cent Percent Percent Per cent Ft.b.m. Per cent Per cent Percent Per cent 
0.047 58.1 33.7 8.2 100.0 19 19.2 50.8 30.0 100.0 
0.024 58.6 34.8 6.6 100.0 8 18.1 58.1 23.8 100.0 
0.046 58.7 31.8 9.5 100.0 18 Bull 47.5 39.4 100.0 
0.027 35.4 40.2 24.4 100.0 2] 4.5 So 60.3 100.0 
9.059 49.2 38.7 12) 100.0 22 12.7 47.0 40.3 100.0 
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The danger of attempting to extend the 
increment curve from 20 to 60 years is 
obvious, especially since it has already 
assumed a downward trend. As has been 
pointed out, however, new trees growing 
from the sapling and small-pole stages 
into merchantable size will tend to offset 
the decline in older trees, and, granting 
that present saplings and small poles will 
not figure in the next cut, they will never- 
theless constitute a large part of the grow- 
ing stock to be left. To be conservative, 
the current rate of increment, which is 
somewhat lower than the mean of the past 
20 or 25 years, is used as a basis for ex- 
tending the yield prediction beyond the 
period already elapsed. 

Table 8 gives for each of the plots the 
annual increment per acre during the 
past 5 years, the computed volume 60 
years after cutting, and the time required 
to bring the total volume to 8,000 board 
feet per acre. This rather high volume 
is arbitrarily adopted because analyses 
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by Lexen? have shown that a residua 
stand or growing stock of 5,000 boan 
feet or more is required to produce ma 
imum yields. Plots S4 (group-selectior}~ 
and S5 II (scattered-seed-tree) fall fd) 
below the 8,000-foot mark; the compute 
time required to attain it is 96 years fé 
S4 and 168 years for S5 II. The le 
figure probably does not give adequa4 
weight to the new generation of trees bi 
cause a part of the area already ha 
enough seedlings alone to produce mo 
than 8,000 board feet per acre in lé 
years. Nevertheless, it demonstrates wh) 
heavy cutting calls for long cutting cycle 
Moreover, if reproduction is long deferre| 
the 168-year period may not be fé 
wrong. In order to make economic u 
of large trees in the residual stand, the 
should be enough stems in the midd 
diameter classes to make possible an ec} 
nomic cut before the larger ones are los) 
If the second cut is deferred as much {| 
100 years, it is probable that few of th) 


TABLE 7 


PERCENTUAL DISTRIBUTION BY CAUSES 


t 

I 

MEAN ANNUAL MORTALITY IN NUMBER OF TREES AND VOLUME PER ACRE AND ITS { 
| 

} 

i 


Mean 
annual Distribution of loss by causes i 
loss Light- | 
Plot perA Supp. Wind Mistletoe ning Insects Cut Fire Uncl. —— Total 
Trees 
No. Percent Percent Percent Percent Percent Percent Percent Percent Per cer is 
$3 0.047 0.0 20.2 49.3 16.1 al 0.0 0.0 9.3 100.01. 
S4 0.024 lai 24.3 0.0 13.8 21.0 8.8 8.9 227i 100.0 
S51 0.046 0.0 26.2 38.1 12.7 10.3 0.0 0.0 1237 100.01 
S51 0.027 0.0 35.4 18.3 26.8 1s ee 0.0 11.0 100.01 
S5TII 0.059 0.0 34.8 34.1 14.4 9.1 0.0 0.0 7.6 100.04). 
Volume | 
Ft.b.m 
S3 19 0.0 30.1 30.4 28.6 4.9 0.0 0.0 6.0 100.0). 
S4 8 0.3 24.5 0.0 25.0 15.8 4.2 4.9 255 100.0()! 
So I 18 0.0 35.8 17.9 26.8 13.9 0.0 0.0 5.6 100.0 
$5 II 21 0.0 Bol 9.4 44.0 6.5 0.1 0.0 6.9 100.0) 
$5 II 32 0.0 41.2 12.8 29.6 8.0 0.0 0.0 8.4 100.0()' 


_ ‘This includes trees that had been declining in: vigor and also other trees for which t 
prime cause of death could not be definitely determined. The large percentage of “unclassifiel)! 
on Plot S4 is largely due to the fact that many trees were cut up for firewood before the cavi: 
of death could be ascertained, and may therefore include some trees killed by lightning or insec}) 


3 . 
Lexen, Bert R. Yield tables for many-aged cut-over stands of ponderosa pine. Unpublish} 
manuscript. 


present yellow pines will remain at the 
znd of the period. Such is the prospect 
on the scattered-seed-tree plot (S5 II). On 
the other hand, a heavy residual stand, as 
m the light group-selection plot (S5 III), 
yermits the early second cut necessary in 
prder to salvage the many old trees that 
will otherwise be lost. 


APPLICATION OF THE GRowTH Data 


_ Because of the large size of the plots 
it would seem that the increment data 
from them would be directly applicable, 
on an area basis, to still larger units on 
similar sites. This, however, would only 
be true if the volume and character of the 
residual stands were the same as on the 
:# sample plots. To render the data directly 
‘= applicable on an area basis Lexen* has 
ii) prepared a yield table from the S5 series 


1 plots which gives the gross increment 


: 
{ 
ip 
ig 


Volume Present* 

reserved volume 

Plot per A. per A. 

; Ft.b.m Ft. b. m. 
é S83 3520 5677 
S4 2328 3855 
S5I 2846 4430 
ve $5 II 1873 2512 
{ $5 Il 4510 6316 


ii *Mean of last 5-year period. 


nearest whole year. 


tf 
| . ‘See footnote 3. 


*Krauch, Hermann. 


n the southwest. Jour. For. 28: 978-986. 1930. 


GROWTH AND YIELD OF CUT-OVER STANDS 


H( *Current annual increment times years to go, added to present volume. 
‘Years already elapsed plus years to go, based on current rate of increment. 
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per acre for residual stands of different 
volumes and different average diameters. 
Although admittedly less feasible, another 
method of using the growth data has been 
conceived by the present writer.® This, in 
brief, is to apply the growth of each 
diameter class to corresponding diameter 
classes of other stands to determine gross 
increment but deducting for mortality, as 
indicated by the sample plot records, to 
obtain the net increment. The merit that 
this method has over the other is that it 
gives, in addition to total volume, the 
number of trees of each diameter class 
that will be available at the end of a 
specified period. The latter information 
is important in that it shows to what ex- 
tent the estimated volume is made up of 
the size classes needed to meet the ob- 
jectives prescribed in the plan of man- 
agement. 


TABLE 8 


YIELD AND CUTTING CYCLES INDICATED BY PRESENT RECORDS OF PLOTS 


Current” Estimated* Time required‘ to 
ann. incr. vol. per A. produce 8,000 board 
per A. in 60 yrs. feet per A. 

Ft.b.m Ft. b. m. Years 

69 8092 59 

57 5950 96 

80 7630 65 

37 3992 168 

83 9636 40 


j q 1Volume 25 years after cutting for Plots S3 and S4; 20 years after cutting for S5 plots. 


Computed to 


The determination of increment in cut-over stands of western yellow pine 


GROWTH OF SPRUCE AND FIR IN NORTHERN NEW HAMPSHIR q} 


By A. B. RECKNAGEL 


‘Cornell University 


During July and August 1937, 


Valley Lumber Company. 
capacity for softwood and 


N 1903, the then Bureau of Forestry 
of the U. S. Department of Agricul- 
ture examined the forests of northern 

New Hampshire and published the results 
as Bulletin 55 in 1905. The study in- 
cluded the area in Pittsburg Township, 
Coos County. Since then, no technical 
data, apparently, have been gathered in 
in this section of New Hampshire, work 
being concentrated, logically enough, on 
the White Mountains Forest and in the 
southern part of the state. 

Yet the areas north of the White Moun- 
tains and stretching to the divide which 
marks the Canadian boundary, are of ex- 
ceptional inierest from the standpoint of 
timber production, as the following fig- 
ures show. These figures are based on 
increment borings in 80 quarter acre sam- 
ple plots, equally divided among the four 
principal forest types,t all on land cut 
over for softwoods (50 and again, for the 
most part, 20 years ago) and including, 
for each plot, borings of one spruce and 
one fir each in the class 6-10 ins. d.b.h., 
one each in the class 11-15 ins. d.b.h., one 
each in the class 16-20 ins. d.b.h. and one 
each in the class above 20 ins. d.b.h. 

White spruce occurs scatteringly in 
northern New Hampshire and was sepa- 
rately recorded and measured but the in- 


"Softwood flat, mixed, hardwood, and softwood slope. 

2 . 

Recknagel, A. B. Five-year remeasurement of sample plots. 
(Contains complete bibliography of similar growth studies in spruce and fir.) 

Switzer, H. D. A method of studying growth exemplified by Adirondack ‘spruce and 


Jour. For. 30:1008-1011. 1932. 
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in connection with a reconnaissance survey of the 
extensive timberland ownings of the St. Regis Paper Company in Coos County, Ne SHS 
opportunity was afforded to make increment borings on spruce and fir in the areas 
logged fifty years ago by the Van Dykes and twenty years ago by the Connecticut 
The results of the calculations show high productive 
give a preliminary basis for a management plan for the 
200,000 acres involved. 


crement data are not sufficiently strong | 
permit of deductions other than that t! 
growth of white spruce is more rapid th 
that of the red spruce, which is the p» 
vailing species of spruce. Black spr 
is rare in the region. 

Increment borings were made at bree 
height and the radial growth measured 
inches for each of the past three decad 
Each tree was carefully measured withi) > 
diameter tape. The data were averagej= 
curved and the harmonized growth reaj» 
ings applied to Pressler’s well known fc) 
mula for current annual increment 
cent and volume,? with the results show 
in Table 1. The volumes used are bass 
on tables of contents in cords from Cary)” 
“Manual” checked locally. 

It is interesting to compare the 
growth figures with those for Adironda 
lands owned by Finch, Pruyn & Co., 
article by Switzer? for spruce and fir sé 
ond growth in softwood flat and in hail) 
wood land. The comparison with t) 
New Hampshire data is brought out | 
Table 2. | 


on the softwood flat, the Adirondai 
growth per cents are somewhat in exc¢ 
of those in northern New Hampshire. | 


general, however, there is close agreeme4, 


Jour. For, 34:994-995. 194) 
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TABLE 1 
GROWTH OF SPRUCE AND FIR. TOWN OF PITTSBURG, COOS CO., N. H., 1937 
Annual growth of softwoods per average acre, by types and ‘total 
(Basis: increment borings) 


Red spruce Balsam fir 
D.b.h. Current annual increment per cent (Pressler) (Curved) 

ins. Flat Mixed Hardwood Slope Flat Mixed Hardwood Slope 
6 4.0 3.6 3.9 4.2 5.9 4.4 4.7 5.4 
I 3.8 ee 3.5 Sun 5.0 4.3 4.5 Be 

8 3.6 2.8 Bal 3.2 4.6 4.2 4.2 5.0 

9 ee 25 2.8 2.8 4.1 4.0 3.9 4.6 
10 2.9 ro, 25 2 3.8 Shed Shs} 4.2 
11 25 1.9 O43} 2.0 3.4 3.3 Sal Shel 
12 ell 1.6 2H Wag 3.1 2.9 Ped Bi 
13 ey 14 1.9 RS 2.8 BS) Da) 2.8 
14 1.3 Te 1.8 iL 25 233 22 2.4 
15 0.8 LL 1.6 ea 2 2.0 2.0 2.0 
16 0.4 1.0 1.5 0.9 2.0 1.8 18 1.8 

Per acre current annual increment in cords 
(Basis: 80 sample plots) 

6 0116 .0025 0021 .0059 1887 0224 0155 0362 

7 0213 0042 .0036 .0070 1955. 0228 0104 .0338 

8 .0209 0059 -0029 .0042 1877 0252 .0189 0295 

9 0342 .0017 0044 0055 1361 0356 .0238 0359 
10 .0186 .0007 .0041 0055 1162 .0277 .0119 0323 
11 .0110 0047 .0032 .0030 1 0493 .0290 0124 0448 
WZ .0042 0056 .0008 .0068 .0238 0191 .0081 .0208 
13 .0031 0099 0051 0012 0185 0164 0045 .0118 
14 .0038 0041 .0056 0023 .0120 .0106 0014 .0072 
15 .0014 .0026 0011 (0023: aune eee .0108 .0070 .0048 
16 .0008 .0018 10026 ene .0216 10033 .0029 
Total 1309 9437 0356 .0410 9494 (2234 1139 .2600 


Aver. per acre (all types) .0628 cds. Aver. per acre (all types) .3867 cds. 


Spruce and Fir 


Growth per acre by types cds. 
IE at eRe eT On ee Bes eee e  Aeher 1.0803 
AV Dicer] gece pe ots ee Etna 2671 
Hardwoods ES. 5 oe ene aa 1495 
S10 pe mene eee eee ee ae RI a ea 3010 
AV GTE GS Can nee ee ae 4445 
TABLE 2 


COMPARISON OF ADIRONDACK WITH NORTHERN NEW HAMPSHIRE DATA 
CURRENT ANNUAL INCREMENT PER CENT. PRESSLER’S FORMULA 


D.b.h. Sottwood flat Hardwood land 
inches Adks. N. Hamp. Adks. N. Hamp. Adks. N. Hamp. Adks. N. Hamp. 
Spruce Fir Spruce Fir 
6 4.2 : 4.0 4.6 SS 4.4 3.9 4.9 4.7 
H 4.2 3.8 4S 5.0 4.1 3.5 5.0 4.5 
8 4.0 3.6 4.4 4.6 3.8 Sal 5.0 4.2 
9 3.9 Sy 4.2 4.1 3D 2.8 4.9 3.9 
10 Bal 2.9 4.0 3.8 3.3 DD) 4.5 Bhs) 
11 3.4 O7e5) Bui 3.4 By Ms 4.0 3.1 
12 ail Pei 3.3 Bill 3.0 Dall 3.4 Boal 
13 28 1.7 2.8 2.8 Sell 1.9 2.8 25 
44 2.4 ies 2.4 25 2.9 1.8 2, DY 
F 15 2.0 0.8 Le 23 Hal 1.6 pas 2.0 
16 15 0.4 = 2.0 Se 15 ee 1.8 


A STUDY OF LOGGING DAMAGE IN UPLAND HARDWOODS OF) 
SOUTHERN ILLINOIS 


By J. G. KUENZEL anp C. E. SUTTON? 


Central States Forest Experiment Station 


Little information is available on the extent and nature of logging damage to residual 
stands. The following article records the damage to different tree species and sizes 
resulting from various steps in the logging operation. 


regeneration of stands deteriorated by 

exhaustive cutting is an important 
problem. Information concerning loss or 
injury to hardwood trees resulting from 
typical logging practices is very meagre. 
That losses result is evidenced by the in- 
creasing number of defective trees as well 
as by depleted growing stock occurring 
in stands after successive logging opera- 
tions. 

In other regions logging damage to ad- 
vance growth has been studied to a lim- 
ited extent. In Oregon, Perry (1) studied 
the survival of western yellow pine repro- 
duction following various logging meth- 
ods. Wales (2) described the methods 
used to reduce damage by tractor skid- 
ding in the yellow pine forests of Ari- 
zona. Westveld (3) pointed out the sig- 
nificance of damage to coniferous repro- 
duction following logging operations in 
the Northeast. 

The harvesting of a 20-acre tract of 
excellent hardwoods adjacent to the South- 
ern Illinois Branch of the Central States 
Forest Experiment Station provided an 
opportunity to ascertain the amount and 
character of logging damage to the re- 
sidual stand in an operation typical of 
the region. (Fig. 1.) 

The stand, averaging 7,345 board feet 
per acre, was noticeably above the aver- 
age of upland hardwood timber found 
today in southern Illinois (where most 


|: the Central Hardwood Region the 


"The authors acknowledge with appreciation the assistance of Junior Forester Rexford HH 
Carey of the Illinois Purchase Unit, Region Nine, U. S. Forest Service, in the compilation <¢} 


field data. 
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woodlands have been repeatedly cut oved > 
or burned) in quality of mature timber 
in site and in other factors making fo 
future production. 

Fire damage, never excessive, had beey 
limited to a few old burns, the younge 
trees showing little or no effects of fire 
Volume reduction by disease and insec} 
attack had been light. Except for the req 
moval of the better white oak, some 36) 
years ago, the tract had been undisturbe¢ 
by logging. Age of sawtimber remainin 
ranged from 70 to 250 years. 

Intensity of cutting was determined 
wholly by the demands of neighborinj)* 
fluor-spar mines for lumber and timbers) > 
Thus, the aim was to take out all of thy” 
larger oak and gum, and all yellow» 
poplar of 12 inches or more in diametes 
at breast height. Hickory, of which theri|= 


were occasionally cut to a low diamete}! 
of 12 inches, when small timbers were ref 
quired. No trees of any species under 1) 
inches in diameter were taken. Loggin))’ 
and milling had been contracted to thy 
owner of a portable mill, the price paii): 
per thousand covering the two phases of 
operation. Under this arrangement, onl} 
logs suitable for lumber manufacture 0} 


The volume logged was 5,060 board 
| feet per acre, log scale, or 69 per cent 
of the merchantable stand (Table 2); 
| there remained in standing trees, 2,284 
board feet per acre, or 31 per cent. This 
residue of older timber, together with an 
understory of around 270 trees per acre 
(Table 1) provided a very favorable 
stocking for future growth, assuming no 
unnecessary disturbance by logging. 

A 100 per cent tally of damaged trees 
was made, using the individual felled 
trees as the basis for listing damage. 
Later, when a 20 per cent strip survey 
was made to obtain volume of merchant- 
able timber left and other data needed to 
‘reconstruct the stand, damaged trees were 
again recorded. A comparison of meth- 
ods in this wise was obtained. Total 
numbers oi damaged trees found by the 


1.6-11.5 
Species with merchantable volume’... 207.0 
Other commercial species? 25:3 
Non-commercial species? 39.5 
Total 271.8 


white ash, and pignut hickory. 


simmon, eastern red cedar, and sassafras. 


LOGGING DAMAGE IN UPLAND HARDWOODS 


Immature Merchantable 
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two surveys differed by 194—roughly, 
11 per cent. Data in Tables 1, 2, and 3 
are based on strip survey results; those of 
all other tables, on the tree by tree tally. 

An attempt was made to trace every 
case of damage to the understory to one 
of its three chief sources—felling, sawing, 
or swamping. Kind and severity of dam- 
age were then described. 

Four diameter groups were recognized; 
namely, 1.6 to 4.0 inches, 4.1 to 7.5, 7.6 
to 11.5, and 11.6 inches or more, d.b.h. 
No trees under 1.6 inches in diameter 
were taken into account. 

When grouped by one-inch diameter 
classes the data failed to show a consis- 
tent relationship between damage sus- 
tained and size of tree felled. For this, 
there are two apparent reasons: first, the 
number of trees logged, in some diameter 


TABLE 1 
MERCHANTABLE AND IMMATURE TREES PER ACRE BEFORE LOGGING 


Trees in original stand 


(Inches) Merchantable 
Merchantable trees 
11.6-over Total trees cut reserved 
29.4 236.4 16.4 13.0 
0.0 251d 0.0 0.0 
0.0 39.5 0.0 0.0 
29.4 301.2 16.4 13.0 


Includes white, black, red, scarlet and post oaks, yellow poplar, black gum, hard maple, 
Black walnut, beech, black cherry, elm, mulberry, mockernut, and shagbark hickories, per- 
®Blue beech, dogwood, redbud, and _serviceberry. 


TABLE 2 


_ MERCHANTABLE VOLUME LOGGED AND RESERVED ON A 20-ACRE TRACT OF MIXED UPLAND HARDWOODS 
: IN SOUTHERN ILLINOIS 


Log Scale, Scribner Rule 


Per cent of total Volume 

Species Original volume Volume cut volume cut reserved 

z Board feet Board feet Board feet 
ING a ee ee 96,930 83,200 85.8 13,730 
Mellow poplar 2 8 17,600 17,600 100.0 none 
emmslacke CUM fo et be ee 2,530 400 15.8 2,130 
Meeard) maple. 2 20) eee 700 none 0.0 700 
OEY ig a ee 875 none 0.0 875 
Beweonut hickory, —--- 22. =< 28.250 none 0.0 28,250 
M@eePer acre basis... ne 7,344 101,200 68.9 45,685 
Total 146,885 5.060 68.9 _ 2,284 


1152 JOURNAL OF FORESTRY 


TABLE 3 


SOUND AND DAMAGED TREES PER ACRE, AFTER LOGGING 


D.b.h. group 
(Inches) 
¥ 1.6-4.0 4.1-7.5 7.6-11:5 11.6-over Total 
ommercial species 
aes owas eas ames 92.5 42.2 21.0 11.0 166.7 
Damaged _..__-.-- 48.3 20.0 8.2 2.0 78.5 
ots eee eee 4058 62.2 29.2 13.0 245.2 
Non-commercial species 
Sound aneees 17.8 3.8 0.2 0.0 21.8 
Dama clue 1332 4.5 0.0 0.0 Lig, 
otal 31.0 8.3 0.2 0.0 39.5 
All classes 
Sound . wes ue NID 46.0 21e2 11.0 188.5 
Damacedmeee 61.5 24.5 8.2 2.0 96.2 
Total 1718 70.5 29.4 13.0 284.7 


See Table 1, “Species with merchantable volume” and “Other commercial species. 


classes, was too limited to permit true was undoubtedly less, in some instances} 
averages; second and more important, than that by smaller trees dropped inté) 
varying density of the understory tended thickets of young growth. When fellee) 
to disturb ratios; that is, damage by trees were grouped into 5-inch d.b.Hy. 
large trees felled on nearly open ground classes a very striking relationship, show 


Fig. 1—General view of felling damage to yellow poplar and oak saplings during logging #) 


operations in southern Illinois. 


| 
| 
| 
} 
| 
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"ing an increase in damage for successively in susceptibility to damage by felling, 
larger trees was found to exist, as seen in those species represented by 200 or more 
Table 5. understory trees were reviewed. Trees 

_ In an effort to discover whether the spe- damaged by sawyers and by swampers 
| cies of the upland hardwoods type differ were excluded, as they were, of course, 


TABLE 4 
DAMAGED TREES PER ACRE, SHOWING ORIGIN OF INJURY 


_ D.b.h. group Damage by felling Damage by sawyers Damage byswampers Total 
Inches Number of trees 
Cummercial* species 
ARG 8 () 9 eae a 29.0 9.1 6.5 44.6 
SUS ESTGSS «Ss Sierra rea Fees 14.9 2.9 0.7 18.5 
Ose Se 0 AR oer oe 6.6 0.5 Trace? Toll 
DIA) ON Oleg ae Y 0.8 Trace” 0.0 0.8 
= TARA 53 es ees Se, Ze 51.3 15 V2 71.0 
- Non-commercial species 
; 1.6-4.0 7.4 1.9 1.0 10.3 
Ved 4.6 0.1 0.2 4.9 
e 0.2 0.0 0.0 0.2 
> 0.0 0.0 0.0 0.0 
4 IY 2.0 12 15.4 
Re 63.5 14.5 8.4 86.4 
i ‘ 


“4 See Table 1, “Species with merchantable volume” and “Other commercial species.” 
; "Less than 1/10 tree per acre. 


a 

; 

= Fig. 2—The harvest and its victims. Damage to saplings and poles in felling a white oak, 
7 15 inches d.b.h., during a logging operation in southern Hlinois. 
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TABLE 5 


RELATION OF DIAMETER OF TREES FELLED TO 
NUMBER OF TREES DAMAGED 


D.b.h. Number of trees damaged 
classof | Number of Mean per 
trees felled trees feiled Total tree felled 
12-15 96 391 4.1 
16-20 149 775 Se 
21-25 58 366 6.3 
26-30 21 169 8.0 
31-35 aL 18 9.0 
36-40 1 12 12.0 
Total 327 1,731 Dio 


affected alike by clearing operations. 
These data are shown in Table 6, and 
while insufficient for conclusive results, 
they are presented as a basis for com- 
parison. 

It would be expected that such rela- 
tively wide-crowned species as the oaks, 
maple, dogwood, ash, and sassafras would 
suffer in greater ratio than the narrow- 
topped and tough gum and hickory; but 
only three species—ash, sassafras, and 
gum—have fulfilled that assumption. On 
this operation, distribution in relation to 
intensity of logging—a feature not reck- 
oned with—and number of trees exposed 
most probably have influenced occurrence 
of damage more than structural character- 
istics of the species. 


It is believed that woods work was in 
accord with average practice in operations 
of this character. Felling and bucking 


TABLE 6 


SUSCEPTIBILITY OF VARIOUS TREE SPECIES TO 
DAMAGE BY FELLING 


Total trees in Damaged by 
Species understory felling 
Number Per cent 
Whitevoak= 1,165 19 
Hard maple 910 25 
Pignut hickory 860 23 
Doswood yes se. 755 29 
Blackmoak=. -sveeens 425 25 
Mic ae ia 355 48 
ASB ALT AS meee el 290 40 
Black gum. 22 280 16 


a 
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were handled by a crew of three young) 
men of limited experience. One of these. 
helped, in addition, with swamping. An; 
other swamper worked with the skiddings 
team and teamster. It is possible that 
this extra sawyer, with his time dividecd 
between two tasks and occasionally not). 
fully occupied with either, cut some trees 
that did not greatly interfere with sawing} 
or skidding, and which, in an operatio 
by a minimum crew, would escape dam) 
age. 
Skidding was performed by an experii 
enced teamster and mules, using a lo 
log cart adapted to either two or four 
wheel hauling. Skidding damage—thaij 
chargeable to team and log movement—} 
was so negligible and uncertain of segre¥ 
gation that a separate classification was 
not undertaken. 


In summarizing, the damage by felling 
and by sawyers was unreasonably great}. 
largely due to poor selection of felling) 


PER CENT OF TOTAL TREES DAMAGED 
ab 
oO 


FELLING SAWING SWAMPING TOTAL 
NUMBER OF TREES DAMAGED BY FELLING 1270, BY 
SAWING 291, BY SWAMPING 170, ALL CAUSES 1731, 


O 


TREE BENT, NOT HELD DOWN; BRANCHES BROK 
CUT OFF, BARK OFF. 4 es, 


SEVERE DAMAGE t 
TREE BENT TO GROUND AND HELD; TOP 1 
OFF =PARTIAL OR TOTAL RECOMERY POSSIBLE S Non 


SS 


-RESTROYED : 

TREES UPROOTED; SPLINTERED; CUT AT OR ROUND) 
TOP CUT OFF;-(RECOVERY IMPOSSIBLE); BROKEN NEAR Non 
GROUND OR IN LOWER CROWN,{RECOVERY VERY UNLIKELY). . 


Fig. 3—Relation of degree of injury to sourc() 
of logging damage. 
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direction. Damage by swampers was in LITERATURE CITED 


reasonable amount, the margin for im- 1. Perry, W. J. 1929. Damage to west- 
provement slight. The economics of the ern yellow pine reproduction under 
combined logging and milling contract various logging methods. Jour. For. 
did not encourage the operator to con- 27: 500-506. 

sider the problem of care in preventing 2. Wales, H. Basil. 1929. A study of 
injury to residual trees during cutting damage by tractor skidding. Jour. 
_ operations. A contract price for mill For. 27: 495-499, 

work and a day rate for woods work 3. Westveld, M. 1926. Logging dam- 
_might have reduced pressure on the woods age to advance spruce and fir re- 
_ crew with a resulting decrease in logging production. Jour. For. 24: 579- 
_ damage. 582. 
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Fires 1n NATIONAL ForEsSTS 


NEW low record for man-caused fires and acreage burned has been established 

so far this year in the 161 National Forests. During the fire season to Octo- 

ber 1, the burned acreage has been reduced more than 70 per cent from the an- 
nual average for the preceding 5 years, according to the U. S. Forest Service. 

The decrease in man-caused fires in the National Forests during the first nine 
months of the year is the first report of the kind in years, the Forest Service says. 
Up to October 1 of this year, only 5,141 fires or about 49 per cent of those on the 
National Forests have been man-caused. Last year the figure was 9,609 for the 
same period. During 1937 the number of fires caused by persons has been re- 
ported as 25 per million acres of forest land, whereas the five-year average for the 
corresponding period in the years 1932-36 shows that 28 fires per million acres of 
National Forest were caused by human agencies. 


DECAY HAZARD RESULTING FROM ICE DAMAGE TO NORTHERN 
HARDWOODS | 


By W. A. CAMPBELL? 
Division of Forest Pathology 


Few factual data are available concerning the susveptibility of ice-damaged trees to 
The present study indicates that moderate top injury or trunk wounds offer 
a low decay hazard in 40-year-old or younger black cherry and sugar maple but a high 
decay hazard in red maple and beech. Trunk wounds of any kind in red maple, the 
birches and beech 20 years of age or older contribute a high decay hazard. 


decay. 


URING the summer and fall of 
le) 1936 the writer made _ observa- 

tions on the types of injury re- 
sulting from the severe ice storm of 
March, 1936, on the hardwood stands of 
the Kane Experimental Forest of the Alle- 
gheny Forest Experiment Station and the 
Susquehannock State Forest in northwest- 
ern Pennsylvania. Similar healed or par- 
tially healed injuries which gave direct 
evidence of an ice storm in 1926 were 
found in the tops of 45-year-old sugar and 
red maples and 30-year-old black cherry. 
Scattered trees were found with partially 
healed trunk wounds resulting from the 
breaking of lower branches or by the 
splitting of forked stems. A number of 
black cherry trees, mostly in the 40-year 
age class, were cut in order to secure sam- 
ples of brown rot often associated with 
large trunk wounds of the type caused by 
the splitting of forked stems. These rot 
samples, as well as rot samples from de- 
cayed areas associated with top and trunk 
injuries in sugar and red maples, were 
cultured and the fungi identified whenever 
possible. These observations indicated 
that the decay hazard created by ice dam- 
age was no different from that caused by 
any type of injury which exposes large 
areas of heartwood or sapwood to the 
action of wood decaying organisms. 


Only scattered comments exist in litera- 


‘This study was supported by Emergency Conservation Work. 
‘Abell, C. A. Glaze storms in hardwood forest. 
Rogers, W. E. Resistance of trees to ice storm damage. Torreya 23:95-99. 1923. 
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ture as to possible after effects of severed” 
ice damage as far as decay is concerned 
Abell,? referring to conditions in the 
southern Appalachians, states “Ice storms} 
may help to account for windshake andj 
the large amount of wormy and diseased} 
timber of middle age found throughout) 
certain sections.” Rogers? observes that}. 
“Tce storm injuries will also pave the wayy” 
for fungus and ‘insect attacks, and the, 
damage from these secondary causes will} 
in time probably equal that of the orig+) 
inal injury.’ No extensive attempts tal 
determine the amount or kind of decay) 
following ice damage to northern hard4)_ 
woods have been reported. 

It is not supposed that the decay haz-). 
zard will be the chief factor causing) 


deterioration of ice-damaged hardwood) 


stands, as physiological changes caused ~ 


by reduction of the crown-root ratio, open4|” 


of top soil and the opportunities for sum 
scald may also be important. Trees weak:| 


more susceptible to root fungi as well as} 
a host of parasitic but non-decaying leat 
and twig fungi. Jn this paper, however, 
only decay will be considered. 


Facrors Arrectinc Decay Hazarp 


Tree Species —tThe different tree specie li 
making up the northern hardwood forest’ 


Jour. For. 32:35-36. 1934. 


vary considerably in their resistance to 
decay. For this reason injuries which 
| would create but a slight decay hazard in 
one species might cause a relatively high 
decay hazard in another. In one species 
| decay may progress slowly and cause com- 
_ paratively little damage over a period of 
-years while in a less resistant species, 
decay may frequently be rapid enough to 
cause heavy cull in a relatively short time. 
Age of Trees.—Liability to decay is in- 
fluenced by the relative proportions of 
heartwood and sapwood present at the 
| time injury takes place. In the live tree 
heartwood is more subject to decay than 
| sapwood. Sapwood decay is usually con- 
fined to the dry injured areas and ceases 
when healing is accomplished. For this 
reason wounds in young trees in which no 
heartwood is formed will not be such po- 
tent sources of decay as will wounds in 
trees in which considerable areas of heart- 
| wood are exposed. Then again, small or 
young trees will have smaller areas of 
| wood exposed than will larger or older 
' trees with the same type of injury and, 
hence, will take a shorter time to heal. 
_ Types of Injury.—Top injuries, espe- 
cially those not involving the main stem 
_ or large branches, usually present a low 
decay hazard for ail tree species. Top 
injuries in which large main branches are 
_ broken, especially if the wood is much 
| shattered at the injured area, offer a high 
decay hazard in some species, and less in 
' others. Large trunk injuries caused by 
the splitting of forked stems and _ the 


zg breaking of large lower branches involv- - 


ing the main stem offer a high decay haz- 
ard in all species. The splitting of forked 
stems is particularly hazardous because 
of the large wounds which heal slowly. 

In addition to direct injury caused by 
the weight of the ice on the branches, 
considerable indirect injury resulted from 
the crashing down of the weighted 
branches and the toppling over. of trees. 
Such injuries to surrounding trees would 
be comparable in many cases to logging 


DECAY HAZARD 
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damage causing trunk injuries of consider- 
able extent as well as adding to the top 
damage occasioned by the ice. 


TREE SPECIES AND THE Decay HAzArpD 


Black Cherry.—Black cherry is very re- 
sistant to decay. Top injuries will offer 
a low hazard, as indicated from trees cut 
during a sprout-dissection study. A num- 
ber had old top injuries but no cases of 
active decay in the top could be traced 
to dead stubs or partially healed injuries. 
Large trunk wounds offer a high decay 
hazard. A number of partially healed 
wounds caused by the splitting of forked 
stems, a type of wound particularly com- 
mon to black cherry, were affected by 
brown rot. A white polypore quite gen- 
erally was associated with this type of 
wound, while Fomes pinicola was occa- 
sionally found. 

Sugar Maple.—Dissection of 45-year- 
old sprout trees showed that no heartwood 
had formed in the tops, and that wounds 
resulting from a 10-year-old ice storm had 
healed without infection on all but the 
largest branches. Wounds on large branch- 
es were often accompanied by discolora- 
tion of the wood. Large trunk wounds 
were usually invaded by fungi. The slow 
formation of heartwood in sugar maple 
may account for resistance to decay, as 
trees 40 years or older were fouund with- 
out visible heartwood. However, trees 
with large trunk wounds have little prom- 
ise of becoming merchantable, even if 
young. In tops of older trees infections 
probably enter readily through broken 
branches. 

Red Maple—Red maple offers little 
resistance to decay. Trees 45 years old, 
with top damage 10 years old, contained 
much decay. Large open trunk wounds 
are almost sure to become infected and 
decay can be expected to progress rapidly. 
Any severe damage to red maple 20 years 
of age or older is almost sure to be fol- 
lowed by decay or discoloration. 

Beech.—Beech is also susceptible to de- 
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cay. Many of the trees damaged by the 
ice were hold-over trees already very de- 
fective. Any severe injury, either trunk 
or top, in a tree 20 years old or older is 
apt to lower the individual’s chances for 
reaching merchantable size in a sound 
condition. 

The Birches.—Yellow and black birches 
did not show much trunk damage. Little 
information is available on the decay 
hazard created by top damage. In north- 
western Pennsylvania the opening of the 
stand, such as that caused by severe ice 
damage, seems to react unfavorably and 
the birches gradually decline and even- 
tually die. Once dead, they decay rap- 
idly. Wounds of any kind, especially on 
the trunk, are entrance points for vigorous 
decayers, of which Fomes igniarius (L.) 
Gill and several agarics seemed most com- 
mon. 


RRS 


HE annual business meeting of the Alumni Association of the New York State |) 
College of Forestry will be held on December 16 at the Hotel Syracuse to be |) 
followed by an informal dinner party at the same place. An entertaining program | 
is being arranged.—Sruart S. Hunt, President. 
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CONCLUSIONS 
A knowledge of the decay hazard foll)~ 


lowing ice storm damage may be obtainec( 
by studying the effects of storm breakage” 
in the past and by applying decay knowll]}, 
edge secured from observation on tree|” 
wounds in general. Moderate top injury) 
offers a low decay hazard in 40-year-olc). 
or younger black cherry and sugar maple4 
Top injury, especially if the large branchi|) 


of the same age or younger offers a high} 
decay hazard. Moderate trunk wounds in) 
black cherry and sugar maple constitute 
a low hazard for trees 40 years or young: 
er. Large wounds in these species con) 
stitute a high decay hazard regardless 03) 
age. Trunk wounds of any kind in rect, 
maple, the birches and beech 20 years 03) 
age or older constitute a high decay) 


hazard. 
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PRELIMINARY OUTLINE OF PROGRAM FOR ANNUAL MEETING 
ALL MEETINGS AT THE HOTEL SYRACUSE 


i East ONONDAGA AND SOUTH WARREN STREETS 
4 a Syracuse, N. Y. 

December 16-18, 1937 
Wednesday, December 154 

: General Registration—4 to 10 P. M. 

Thursday Forenoon, December 16 


General Registration—9 A. M. 
Opening Session—9:30 A. M. 
Opening Address—H. H. Chapman, President, Society of American Foresters. 


SUBJECT: FoRESTRY PROBLEMS AND TRENDS 

Land Use Problems in New York State, by William G. Howard, Director, Lands 
and Forests, New York Conservation Department. 

The Land Use Adjustment Program of the U. S. Resettlement Administration in 
the Northeast, by Philip L. Buttrick, School of Forestry, University of 
Georgia. 

Forest Ownership and Jurisdiction, by F. W. Besley, State Forester of Maryland. 


Thursday Afternoon, December 16. Two o’clock 


SuBJECT: RECENT DEVELOPMENTS IN FORESTRY 

New Devices and Ideas in Forest Fire Control, by Roy Headley, Chief, Division 
of Fire Control, U. S. Forest Service. 

Recent Progress in the Use of the Radio in Forestry Work, by A. Gail Simson, 
Radio Engineer, U. S. Forest Service, Portland, Oregon. 

In-Service Training for Foresters, by R. J. Riebold, Training Officer, U. S. Forest 
Service, Atlanta, Georgia. . 

Recent Developments in Wildlife Management, by Homer L. Shantz, Chief, Di- 
vision of Wildlife Management, U. S. Forest Service. 

Rapid Growth Hazards Usefulness of Southern Pine, by Arthur Koehler, Forest 
Products Laboratory, Madison, Wisconsin. 

(Perhaps one more paper can be listed here.) 


Thursday Evening, December 16 
This evening is left open for college alumni and other groups to get together for 
dinner and after-dinner meetings. 


1The Division of Education has arranged special programs for an afternoon and an evening 
meeting on Wednesday, December 15. 


1159 


1160 


Friday Morning, December 17. Nine o'clock 


Friday Afternoon, December 17. Two o’clock 


Friday Evening, December 17. Seven o’clock 


Saturday Morning, December 18. Nine o'clock 
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Chairman—H. H. Chapman, President, Society of American Furesters. 
SuBJECT: SOCIETY AFFAIRS 


Report of President—H. H. Chapman. 

Report of Secretary-Treasurer—Henry Clepper. 

Report of Editor-in-Chief—Henry Schmitz. 

Report of Committees: 
Cooperation with the A.A.A.S., Clarence F. Korstian, Chairman. 
Education in Farm Forestry in the Agricultural Colleges, R. H. Westveld, 

Chairman. 

Memorial to Austin Cary, H. S. Newins, Chairman. 

Forestry and Game Management, Aldo Leopold, Chairman. 

Watershed Protection, J. S. Kittredge, Jr., Chairman. 

State Forest Organizations, J. S. Illick, Chairman. 

Foreign Relations, Ralph S. Hosmer, Chairman. a 

Seed Certification. (Intersectional Committee), E. W. Littlefield, Chairman. 
New Business: 


Chairman—k. S. Kellogg. 
SUBJECT: PRIVATE FORESTRY 


Economic Relationship of Forestry and Industry, by E. A. Sterling. 
Forestry Program of the Paper Industry in the South, by William P. Good, |’ 
Executive Secretary, American Pulpwood Association. 
Industrial Problems of Forest Practice in the West, by C. S. Chapman, Weyer- |) 
haeuser Timber Co., Tacoma, Washington. 
Industrial Evolution and Forest Practice in the Northeast, by Forrest Colby, |) 
Maine Seaboard Paper Co., Bucksport, Maine. | 


Society Dinner. 

Entertainment for the ladies, including dinner, will be arranged separately. 

No speeches. 

The Allegheny, New England, and New York Sections will each present a | 
short skit. 


SUBJECT: COOPERATIVE EFrorts IN FORESTRY | 

Cooperative Marketing of Forestry Products, by K. E. Barraclough, Extension | 
Forester, Durham, New Hampshire. 
Forestry in the Agricultural Conservation Program, by Parker O. Anderson, | 
Extension Forester, St. Paul, Minnesota. 
County Forests—A Cooperative Venture, by F. G. Wilson, Supt. of Coopera- | 
tive Forestry, Madison, Wis. 
Several local trips are being scheduled, including a full-day trip to forestry | 
projects of the New York State Conservation Department. | 

A trip to the Otsego Forest Products Cooperative Association Project at Coopers- | 
town, N. Y., may be scheduled for Saturday afternoon. | 

See November 1937, JourNAL oF ForEstTRY for more detailed information about | 
hotel accommodations. 


BRIEFER ARTICLES AND NOTES 


SUFFICIENCY OF STATE LuMBER SUPPLY, 
1934, 


In the present condition of their forests 
some very important states, such as New 
York, Pennsylvania, Ohio, and _ Illinois, 
could not possibly cut enough lumber for 
their needs. Others, such as Louisiana, 
Oregon, and Washington, cut far more 
than they need, and ship it by land or by 
sea to the points of greatest demand. The 
states which are deficient in sawtimber 
pay the piper in the form of transporta- 
tion costs added to the price of the lum- 
ber they buy. 

The accompanying maps, prepared in 
the Division of Forest Economics, U. S. 
Forest Service, give a comprehensive pic- 
ture of lumber shortage or surplus in all 
the states and provinces of America north 
of Mexico. The black squares show short- 
ages (net imports) and the open squares 
indicate surpluses, which are net exports. 
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The size of net imports and net exports 
is usually considered the best general mea- 
sure of deficiency or ample supply. 

Sixteen states, of which 11 are in the 
East, show surpluses of softwoods. Of 
hardwoods, 16 states (all eastern) show 
surpluses. Only 9 states (all southern) 
ship out more than they ship in of both 
softwood and hardwood. These are Ala- 
bama, Arkansas, Florida, Georgia, Louis- 
iana, Mississippi, North Carolina, South 
Carolina, and Virginia. 

The Canadian provinces of New Bruns- 
wick, Nova Scotia, and Quebec cut enough 
lumber (both softwood and hardwood) to 
supply their own needs, with a substan- 
tial surplus for export. In addition, 
British Columbia shows a softwood sur- 
plus of more than a billion feet. 

Considering softwood and hardwood 
combined, 32 states and 5 provinces ap- 
pear deficient in local lumber supply. That 
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Fig. 1—Deficiency or surplu 
distributed and total consume 


s of local lumber supply, softwood, 1934 (difference between total 
d, by states) with cooperation of the Dominion Bureau of Statistics. 
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is to be expected in the Prairie states, and 
in Saskatchewan and Manitoba, which 
were not endowed by nature with ample 
sawtimber. Hardwood shortages in the 
far West are also due to the lack of na- 
tive hardwood timber. But most short- 
ages in the east are due to the depletion 
of the timber resource. 

A state which shows a large net ex- 
port, as in the case of Washington, ob- 
viously has plenty of available sawtimber 
for the present, although it may be over- 
cutting. By analogy the showing of. net 
imports argues a deficiency of sawtimber, 
and a questionable situation in regard to 
the extent and condition of the local for- 
ests. Yet that is not always literally true. 
For instance, on the hardwood map, 
Maine shows a deficiency, although it is 
well known to possess a considerable re- 
serve of beech, birch, and maple. The rea- 
son is that the Maine hardwoods are not 
of species, quality, and availability which 


JOURNAL OF FORESTRY 


satisfy the local demand: hence the state 
ships in more hardwood than it ships out, | 

Similarly in California the large soft- | 
wood deficiency shown does not indicate | 
that California has a physical shortage | 
of sawtimber. It does mean, however, 
that for good business reasons California, 
in 1934 as in all previous years found 
it best to import large quantities of Doug- 
las fir and ship smaller quantities of the 
more valuable ponderosa pine and red- 
wood. 


In 1934 the national softwood surplus fe 


of shipments relative to consumption 
amounted to 6,761,000 M feet, of which 
over 58 per cent was western lumber. 
Most of this surplus was absorbed by the 
states having a deficient local supply, and 
the remainder constituted the bulk of the 
softwood exports. 

Rosert V. REYNOLDS and 

ALBERT H. Pierson, 

U. S. Forest Service. 
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BRIEFER ARTICLES AND NOTES 


Kitn TEMPERATURES FOR JACK PINE 
Cones 


As jack pine cones do not open and 
release seed in any great quantities 
through air drying, it is necessary to kiln 
_ dry the cones in order to obtain a high 
percentage of the seed. In a modern 
forced-air circulation kiln the most prac- 
tical schedule for the drying of seed cones 
is one that employs a constant tempera- 
_ ture and constant relative humidity. The 
temperature should be the highest and 
the relative humidity the lowest that the 
seed in the cones will withstand with- 
out injury. To determine these optimum 
conditions for jack pine cones both labo- 
ratory and field germination tests were 
made after various kiln treatments. The 
cones used consisted of a freshly picked 
supply available at the Cass Lake Nur- 
sery. The experimental procedure was 
_ about the same as described in an earlier 
_ publication.? 

The various kiln treatments made and 
the germination results are given in Table 
1. The laboratory and field germination 
results show that no appreciable reduction 
in seed viability is caused by a kiln treat- 
ment of 170° F. for as long as 6 hours 
of treatment. The average course of 
laboratory germination of the seed ob- 
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tained from the various kiln treatments is 
shown in Figure 1. The three kiln runs 
at 140° F. for 3, 6, and 1514 hours have 
been averaged. No significant differences 
were found in the germinative capacity 
values for these three runs. The inter- 
pretation of the curves in Figure 1 is 
much the same as was found in the analysis 
of the laboratory and field germination 
data. The seed obtained from the 170° 
2-hour experimental kiln run is lower in 
germinative capacity and requires longer 
time to germinate than the seed of the 
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Fig. 1—Course of germination of jack pine seed 
from cones kiln-dried at various temperatures. 
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TABLE | 
MEAN GERMINATIVE CAPACITY OF JACK PINE SEED OBTAINED FROM CONES KILN DRIED 
AT VARIOUS TEMPERATURES 
Equilibrium Seed 
Treatment Kiln moisture moisture Laboratory Field : 
No. temperature Duration content content germination germination 
ey ie Hours Per cent Per cent 
Us 140 3 4.0 io 56.9 47.5 
2 140 6 4.0 Sy 63.8 54.2 
3 170 2 5.5 7.9 40.1 43.1 
4 170 4 4.0 4.6 50.7 54.2 
5 170 6 4.0 4.0 61.6 59.9 
6 195 2 4.0 6.1 0.3 0.8 
4 195 3 3.5 4.7 8.7 10.5 
8 195 4 4.0 4.7 BEM 3.0 
9 140 1544 4.0 4.5 46.7 47.2 
10 170 221% 2 3.0 LESS Foe 1) ee 
11 200 2 6.0 7.8 0 


*Rietz, R. C. and O. W. Torgeson. Kiln temperatures for northern white pine cones. Jour. 


For. 35:836-839. 1937. 
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other 170° F. runs. It is quite possible 
that the seed obtained from the partially 
opened cones after the 2-hour treating 
period at 170° F. is inferior seed. As the 
mean germinative capacities for the va- 
rious treatments are associated with a 
fairly wide range in germination values, 
the increased germination with increased 
durations at 170° F. up to and including 
6 hours of treatment is considered as due 
to chance. These data were obtained in 
kilns having forced circulation and the 

findings only applicable in such kilns. 
The recommended use of a kiln tem- 
perature of 170° F. and a 30 per cent 
relative humidity (wood equilibrium-mois- 
ture-content 4 per cent) for the kiln dry- 
ing of jack pine cones has subsequently 
been used at both the Cass Lake and 
Chittenden nurseries on freshly picked 
cones. The two units of the Chittenden 
Nursery kiln, which have a combined 
capacity of 66 bushels of jack pine cones, 
were operated for 24 hours a day with 
three shifts of three men each. In 5 days, 
or 120 hours, of operation 1,200 bushels 
of jack pine cones were kiln dried, the 
obtained seed cleaned, dewinged, 
stored. Raymonp C. RIEtTz, 
Forest Products Laboratory. 
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Biological Abstracts is a cooperative 
undertaking and the only instrument of 
its kind which abstracts and indexes the 
world’s biological literature within the 
covers of a singly yearly volume. It is a 
non-profit, abstracting, and indexing pe- 
riodical published with the cooperation 
of education and research institutions, and 
biological journals generally, at the Uni- 
versity of Pennsylvania, Philadelphia, Pr. 

A change from an experimental to a 
_ permanent set-up for Biological Abstracts 
has been announced. The basic idea so 
successfully followed by the H. W. Wilson 


Company in publishing its periodical in- 
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dexes is being adopted. By this plan the 
subscription price to institutions will be 
based on service rendered. It is generally 
agreed that educational and industrial in- 
stitutions rather than individual biologists 
should support the abstracting and index- | 
ing of biological literature, just as they 
now support the indexing of the current 
periodical literature in other fields. The 
main points of the new plan include: (1) 
A master subscription for a given institu- 
tion based on the total number of biol- 
ogists on its entire staff; (2) This master 
subscription then entitles the institution to 
additional copies at $9 a volume and (3) 
permits personal subscription at $7 a vol- 
ume annually. Personal subscriptions 
will not be possible unless there is first 
a master subscription. (4) Starting with 
volume 12 of the Biological Abstracts, 
abstracts will be available two or three 
months after the appearance of the orig- 
inal journals. 

It is hoped that institutions will lend 
unqualified support to this plan. Queries 
should be forwarded to the Business Man- 
ager of Biological Abstracts or to the 
Secretary of the Union of American Bio- 
logical Societies, George W. Hunter, III, 
Wesleyan University, Middletown, Conn. 

William N. Sparhawk, U. S. Forest 
Service, Washington, 
Editor of the JouRNAL oF Forestry, is 
editor of the Forestry section of Biological 


Abstracts. 
BBS 


CORRECTIONS, OCTOBER JOURNAL 


In article “The National Conservation — 
Employees Association,” page 955, 25th | 
line, first column, the word employers | 
should read employees. 

The article entitled “The Place of Pro- | 
paganda in Society Activities,’ page 959, | 
was contributed by H. H. Chapman. Only 
the resolution on page 961 should be | 
credited to George Banzhaf and Max’ A. | 
Melick. 


D. C., Associate |: 
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_ Range Plani Handbook. Prepared by 
ia Forest Service, U. S. Department of 
Agriculture, under the immediate 
supervision of William A. Dayton, 
by thirteen associates! [84] pp.] 
Illus. U. S. Govt. Printing Office, 
Washington, D. C. 1937. Price $2.50 
(bound in cloth). 


For more than a quarter of a century 
information has continually been gathered 
_ by field men and compiled in the Wash- 
ington office of the Forest Service on the 
ecological and economic values of the 
vegetation which composes essentially the 
understory, glade, and meadow cover of 
the National Forest ranges. This valuable 
information has now been brought to- 
gether, with such published data as were 
available from other sources. The range 
herbarium of the Forest Service, inaug- 
urated in 1907 by James T. Jardine, and 
now comprising more than 80,000 anno- 
tated specimens, has contributed richly 
to the present publication. 


The work was prepared primarily to 
meet the needs of forest officers for a 
publication on range plants which would 
be accurate, yet simple enough so that 
those not highly trained in botany could 
use it. In order that the organization and 
arrangement of the material presented 
may be clearly understood, and possible 
objections thereto largely answered, it 
should be realized that the chief purpose 
of the work is to evaluate the “key” 


1Thomas Lommasson, Barry C. Park, Char : E 
Selar S. Hutchings, Lloyd W. Swift, Edward P. Cliff, Doris W. Hayes, 


ing, 


plants on the western ranges and to en- 
able ready field identification of the spe- 
cies. To adapt it to local use, therefore, 
the loose-leaf plan was adopted, hence the 
text and illustrations are not consecutively 
paged; the gaps which appear in the 
symbol sequences provide for the possible 
future inclusion of additional species im- 
portant in the economy of the range. 


The species are discussed under the 
usual four categories, as follows: (1) 
Grasses, with 98 species, designated “G” 
in the illustrations, the different species 
being distinguished by the symbols Gl, 
G2, etc.; (2) grasslike plants, mostly 
sedges and rushes, with description of 
only 8 species, are designated as “GL”; 
(3) range weeds, with 127 species, are 
designated as “W”; and (4) browse, with 
96 species, are symbolized by “B”. In 
the treatment of these groups, range in- 
dicators of various kinds, soil-binding 
plants, important dominants, and other 
forms important on the western ranges 
are given well-balanced space. Each spe- 
cies is evaluated as to its palatability to 
the various kinds of livestock, including 
considerable new material on forage and 
browse values to game animals. 

The solution of the “palatability” 
enigma is wisely consistent with that em- 
ployed in range surveys, the term being 
defined as: “the degree to which the herb- 
age within easy reach of stock is grazed 
when a range is properly utilized under 
the best practicable range management”. 


les A. Kutzleb, Odell Julander, Arnold R. Stand- 


Miriam L. Bomhard. 


Technical review by W. R. Chapline, R. R. Hill, and Lincoln Ellison. 
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The clarity of the definition should leave 
little confusion between the term “nala- 
tability” and that of sheer “selectivity” 
or “relishability” of feed by foraging 
range animals, since the latter implies 
merely the amount of the aerial growth 
consumed on a range when a given class 
of stock first passes over the area. More- 
over, it is pointed out that the palatability 
rating of a species applies to the growing 
season of the vegetation in which the 
species in question occurs, and in less fre- 
quent instances, to the yearlong season. 
The reviewer, however, has found that the 
palatability rating in seven categories is 
too finely divided for field use. When 
this same classification appeared in “/m- 
portant Western Browse Plants”? the re- 
viewer found it practicable to combine 
the palatability segregates into four cate- 
gories, as follows: Worthless to poor, 0 
to 15 per cent; fair to good, 15 to 50 
per cent; good to high, 50 to 75 per cent; 
and excellent, 75 to 100 per cent. Even 
with these much broadened segregates it 
is not always easy to group the species 
into the pigeon-holes of the two first- 
named values. Considering the latitude 
necessary in assigning palatability ratings, 
broad ratings are necessary. 

The handbook has essentially two aims. 
As pointed out in the introduction, one 
purpose is to evaluate tersely and clearly 
for administrative officers not highly 
trained in taxonomic and ecological bot- 
any the relative importance of the more 
common and economically important 
range species which occur on the areas 
for which they are responsible. The sec- 
ond purpose is to encourage fuller use 
of the economic notes and managerial 
applications of knowledge not readily 
available heretofore. No other book or 
concise set of publications provides the 
precise information needed. 

In the discussion of the various major 
plant groups the poisonous plants are 


‘Dayton, William A. U. S. Dept. Agr., Misc. 
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presented, with notes on distributio 
habitat, the poisonous plant parts, the sea: 
son when poisoning is most likely to oc4 
cur, the kinds of stock poisoned, symp: 
toms, and known remedies. Properly, pres 
ventive rather than remedial measures are)” 
emphasized. In the discussion of the 
larger genera embracing both importan 
forage and poisonous species, such a 
Lupinus, the reviewer feels that failure te 
list the species known to be poisonous de 
creases the value of the compilation. 


The unfortunate designation — “range 
weed”—has been used from the very be 
ginning in reconnaissance maps and other 
Forest Service publications, and is pre 
sumably so well established in Forest 
Service parlance as to offer little hope of 
a substitute. Many years ago the review) 
er published objections to the grouping of} 
the many highly palatable and otherwise 
useful broadleaved herbs as “weeds”, andj’ 
still holds tenaciously to this view. It is 
hardly necessary to remark that in no} 
other field of agriculture are plant spe-) 
cies called “weeds”, which richly and di-{ 
rectly contribute to the economic produc-}. 
tion of a given industry. The term) 
“broadleaved” herb, objectionable to somey 
because of its length, or the shorter but} 
less obvious term “forb”, permits the 
use of the term “weed” when applied to 
really objectionable range species, such} 
as St. Johnswort, which are weeds in the 
sense that bindweed is objectionable in 
a cultivated field. 


The illustrations are exceedingly well 
done and are fully labeled as to dimen-} 
sions and other characters important for} 
specific identification. Flowers or fruits, 
or both, are enlarged in separate figure 
to show the details of the parts. Such 
detailed labeling of each illustration as 
is adopted, especially of such obvious 
parts as culm, leaf blade, and other gross: 


inflorescence, becomes monotonous and! 


Pub. 101, July 1931. 


seems unnecessary for clarity. A couple 
of illustrations at the beginning of each 
of the four major plant groups, carefully 
labeled, should be sufficient to make the 
essential features clear even to the novice 
botanist. 


In loose-leaf form the arrangement of 
the handbook should prove satisfactory 
and convenient, although the index would 
be of no value if the sheets were re- 
arranged. In bound form, both the bo- 
_tanically trained and the nontechnical 
worker would greatly desire that closely 
allied species be grouped together for 
purposes of comparison. The wide sepa- 
ration of members of the various fami- 
lies, necessitated because of the alpha- 
betical arrangement according to genera, 
decreases in no small way the educational 
value of the compilation. The publica- 
tion is especially welcome, however, be- 
cause it brings together for the first time 
in one volume the more important “key” 
species of the montane western range. 

It is to be regretted that simple keys 
were not included in the text. The nov- 
ice, especially, has no choice under the 
_ present arrangement but to thumb through 
a whole section of the book and endeavour 
to match his specimen with that of the 
pictures, a formidable task. 

The tricolor plates, illustrating 17 spe- 
cies, are “pretty”, but there appears to be 
neither rhyme nor reason for the selec- 
tion of the species so portrayed. Most of 
the species illustrated in colors are un- 
important as food plants, and for the 
most part they are not even objectionable 
on the range. But lo, while puzzling over 
the “why” of the species so “honored”, 
came the discovery that several are state 
flowers of the West. Oh, happy discov- 
ery! Methinks that shortly before pub- 
lication, probably about June 13, a fund 
became available for color reproductions. 
Only colorful species, of course, would 
justify the heavy expenditure, so the vari- 
ous “key” species of the range simply 
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had to take a back seat. By virtue of 
the selection of species the expense of 
the tricolor reproductions cannot be 
justified. 

The characteristic attractive style of the 
immediate supervisor of the work, Wil- 
liam A. Dayton, which long since became 
familiar to us because of its readability 
and the inclusion of interesting historic 
and classical references, is evident through- 
out the handbook. His many valuable 
contributions have been widely read, and 
his authority on botanical and related 
subjects is recognized everywhere. It 
would be surprising, therefore, were the 
handbook to be found anything but a 
valuable and significant addition to the 
range-management literature. The publi- 
cation is destined to find extensive use- 
fulness. 

ARTHUR W. SAMPSON, 
University of California. 


Ree 


Journal of the American Society. of 
Farm Managers and Rural Ap- 
praisers. Vol. 1, No. 1 (April, 
1937). Published semi-annually. (H. 
C. M. Case, Sec’y-Treas., College of 
Agric., Urbana, Ill.) Price $1 a year. 


Here is a new technical journal de- 
signed to cover the field of farm manage- 
ment and rural land appraisal. These sub- 
jects are within the sphere of interest of 
many foresters, for the realization is grow- 
ing that farm and forest economy are in 
many cases inseparably related and that 
the solution of the problems involved re- 
quires the joint efforts of experts in both 
fields. This journal “is provided as a 
medium for the expression of individual 
opinion concerning farm management and 
rural appraisal practice and theory and 
related subjects.” 

The American Society of Farm Man- 
agers and Rural Appraisers is a relatively 
new organization. A National Society of 
Farm Managers, with a limited member- 
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ship, was formed in 1929. The members 
consisted of two groups: the private farm 
manager who devoted his efforts to man- 
aging his farm or the lands of a- single 
farm owner, and the professional farm 
manager who offered his services and that 
of his associates to any number of clients. 
It was considered that an exchange of 
ideas between these two groups would be 
mutually beneficial. During 1936 it was 
decided that more definite recognition 


should be given to those _ interested 
in rural appraisals as distinct from 
management, with the result that the 


Society changed its name to the Ameri- 
can Society of Farm Managers and Rural 
Appraisers. Also during 1936 a method 
of accrediting qualified farm managers 
and rural appraisers was adopted for the 
purpose of assuring to the public well 
qualified, dependable, and ethical pro- 
fessional service in farm management and 
rural appraising. A candidate for the 
title of Accredited Farm Manager (A.F. 
M.) or Accredited Rural Appraiser (A.R. 
A.) must have had: (1) A_ university 
education or its equivalent; (2) five years’ 
practical experience in his respective field; 
(3) affidavits of satisfactory performance 
of duty; (4) rigid written and oral exam- 
inations. It is of interest to note that 
even though the Society in its present 
form is not more than a year old it has 
a well-defined code of ethics. 


At the January 1937 annual meeting 
of the Society the biannual publication of 
a journal was authorized. The first issue 
of the Journal contains a paper dealing 
with the history and growth of the So- 
ciety by its president, D. Howard Doane. 
The publication contains the code of 
ethics of the Society, a list of members, 
and the biographies and photographs of 
the individuals receiving either or both 
_the A.F.M. or the A.R.A. titles in January, 
1937. Among the technical articles of 
interest are the following: The Effect of 
“Average Prices on Land Values, by W. E. 
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Grimes; Principles and Procedure off, 
Farm Management, by Ersel Walley; theq) 
Gyroscope of Rural Appraisals, by T. Dy 
Morse; and The Influence of the Profes- 
sional Farm Manager on the Tenant Situa-4- 
tion, by F. E. Fuller. 

The Journal promises to be an active 
agent in promoting scientific managementi| 
and appraisal practices on rural lands. 
Undoubtedly future issues will contain 
information of interest and value to for-! 
esters. 

A. Z. NELSON, 
U. S. Forest Service. 
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Deutsche Grosswaldbrainde. (Large | 
Forest Fires in Germany.) Com- | 
piled by Forstabteilung der Glad- |) 
bacher Feuerversicherungs—A.G. 49 


pp. 42 maps. Minchen-Gladbach. 
(1937 ?). 


To mark the 40th year of its activity in 
insuring forests against fire, the Gladbach 
Fire Insurance Company has issued an 
attractive booklet describing some 30 large 
fires that have occurred in German forests 
since 1892. The description of each fire | 
is accompanied by a colored map, on a | 
scale of 1:25,000. Practically all of these 
fires were in the north German pine for- | 
ests. They ranged in size from 100 to_ 
11,300 acres. It is interesting to read | 
that as recently as 1934 a fire, although 
attacked immediately after it started, de-— 
fied all efforts of 5,000 fire-fighters, | 
jumped firebreaks and meadows 300 yards | 
wide, and burned itself out only when it | 
reached the edge of the forest, after it | 
had destroyed 3,700 acres of pine. The 
obvious conclusion that is drawn from the | 
booklet is that there can be no certainty, | 
even in Germany, that forests will escape | 
destruction by fire, and consequently that 
the only way owners can surely protect 
their investments is through insurance. 

W. N. SparHAWK. 
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Rationalization and Conservation of 
the Timber Resources of the 
World. By A. H. Unwin. 48 pp. 
The Technical Press, Ltd., London, 
1937. Price, 63 cents. 


The title would lead one to expect at 
least two large volumes instead of a 
booklet of less than 50 small pages. One 
will also be surprised at the scope of the 
booklet, since, aside from the proposal! at 
the end, it deals almost entirely with 
England, and particularly the “Special 
_ Areas” (industrial towns left without em- 
ployment through closing down of the 
principal industry, as, for example, 


_ worked-out coal mines). The author, who 


_has retired after distinguished service as 
Conservator of Forests of Cyprus, has 
nevertheless packed an_ extraordinary 
amount of information and recommenda- 
_ tions into this very small space. His ob- 
_ jects are to increase employment in the 
Special Areas through the development of 
wood-using industries, and to foster the 
wider use of wood for all purposes for 
which it is, or can be made, suitable. 
Although England has only about 5 
per cent of its area under forests, it has 
a very large number of trees. In fact, the 
main impression created by the landscape 
is of trees everywhere, in the hedges, in 
the fields, and along the roads. They 
are mostly elms and oaks with spreading 
crowns, but of large diameters, and con- 
tain a good deal cf useful wood. In the 
ageregate the quantity of timber in these 
trees must be very large. The marketing 
difficulties, owing to the smallness of the 
forest areas and irregular quantities, ap- 
ply to an even greater extent to the mar- 
keting of timber from these individual 
trees, which frequently cannot be sold at 
all. Unwin proposes a comprehensive 
survey by competent foresters of all this 
material, including also the forests, com- 
bined with a survey of all uses to which 
wood can be put in the Special Areas. 
An unusual feature of his survey would 
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be to show landowners, as the survey pro- 
ceeds, how best to utilize their timber, 
either on the farm or by marketing it. 
Provision would be made for training men 
in various forms of timber utilization 
who would go from one farm to another 
as required. In the Special Areas the 
various interested agencies such as the 
Forestry Commission, the Home Grown 
Timber Marketing Association and others, 
would combine to set up research and ex- 
perimental plants to extend the uses of 
wood. The expenses of these plants 
would be shared between the industries 
and the government. 

In order to meet the competition of 
substitutes for wood and to foster wider 
use of wood, Unwin recommends the es- 
tablishment of a Wood Institute, anal- 
ogous to the Iron and Steel Institute, 
which would bring to a focus all the 
agencies that deal with wood. Here 
would be brought together and made 
available all the information on all wood- 
using industries, from the tree to the 
finished product, so as to keep the public 
fully informed and in a position to take 
advantage of the progress in the develop- 
ment of new uses. 

Barrincton Moore. 
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The Employment of Species, Types 
and Individuals in Forestry. By 
C. Syrach Larsen. Reprint from 
Royal Veterinary and Agricultural 
College Yearbook. viti+-154 pp. Illus. 
C. A. Reitzel, Copenhagen (Den- 
mark). 1937. 


The author of this important paper, 
which covers the entire field of selection 
of propagation stock for forest purposes, 
is in charge of the Forest Botanic Gardens 
near Copenhagen. As his father occupied 
this post before him, he has been ac- 
quainted with trees and their variations 
since boyhood. He has studied in other 
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botanic gardens of Europe, and is now 
one of the few individuals who are de- 
voting their entire attention to the breed- 
ing of forest trees. The book is: docu- 
mented throughout with examples of his 
own work and that of other investigators. 

The paper first takes up, in consider- 
able detail, the origin of certain individ- 
uals, strains, or even species which are 
superior to the average—a question of 
wide interest among European foresters 
who are now working largely with ar- 
tificially established stands. The author 
points out that certain inaccurately called 
species of trees are, in fact, interspecies 
hybrids which were carefully propagated 
in gardens and later used for forest plant- 
ing. In other cases, superior stands re- 
sult from seed of special provenience, 
which happened to be particularly well 
suited to the new locality. A third source 
of superior trees is mutants from existing 
species. The value of these superior 
slrains is well recognized. Syrach Larsen 
points out the importance of carefully 
preserving the best of existing types, es- 
pecially by preventing deterioration of a 
superior strain through hybridization with 
less desirable ones. 

The paper next deals with the many 
practical problems which confront the tree 
breeder. Of first importance is a knowl- 
edge of the flowering characteristics of 
individual species and the variation which 
occurs within species. For instance, self- 
sterility in certain species is caused by 
the pollen ripening and dispersing before 
the pistils borne on the same tree are 
ready to receive it. In other species the 
reverse occurs, while among still other 
species, individual trees vary all the way 
from those in which the pollen ripens 
first to those in which the pistils mature 
first. When an individual tree or strain 
«41s discovered to be of great merit, it is 
important that it not be self-sterile. On 
the other hand, many remarkably rapid- 
growing trees have been discovered among 
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first generation hybrids. Hybrid seed fo 
forest planting may most easily be pro- 
duced by interplanting the two parent 
trees in the same grove. In this case it 
is necessary that each parent be self- 
sterile, and that crossing be possible onl 
in the direction that produces the most} 
valuable hybrid. a 
The book is well worth study by those 
who have been inclined to overemphasize 
the difficulties involved in tree breeding.| 
Although it is admittedly a long, slow 
task to combine several useful characters 
in one strain and to fix these by a period] 
of inbreeding so that the strain may breed] 
true from seed, advantage may be taken 
of a number of short cuts available to)” 
the forester. By cross-pollination on ma-4 
ture trees, a great number of hybrids may} 
be produced. Should a certain cross re-|) 
sult in an especially desirable hybrid, this} 
may. be used as a clone for vegetative}. 
propagation. When we consider the great} 
variety of ornamental trees, including} 
both conifers and hardwoods, which are: 
propagated vegetatively, the possibilities) 
of using this method more widely in forest!) 
work appear most promising. The recent!) 
discovery of substances which stimulate} 
root formation in cuttings has greatly ex- | 
tended the species which may be prop-}) 
agated in this manner. Budding and|j 
grafting, although considered to be of! 
limited value for direct propagation of ||) 
forest trees, are nevertheless valuable tools} 


young tree on a branch of a mature tree, | 
early seed formation may be expected. 


Furthermore, should the rewards from | 
tree breeding be at all commensurate with, 
those gleaned from breeding agricultural | 
crops, the effort expended will be repaid 
many times over. Certainly those who. 
are willing to devote their lives to this 
work should receive every encouragement 
from the forestry profession. 


The author points out that rapid prog- | 
ress in improvement of forest trees is de- | 


pendent in no small, measure upon inter- 


national cooperation. It is important that 


the best existing strains be preserved in 


their natural habitats, free from contam- 


ination by pollen of trees of distant 
origin. 
tance of providing accurate information 
on the origin of seed and planting stock, 
a movement in which Germany assumed 
the lead in 1925. Further progress will 


He stresses especially the impor- 


be made possible through discovering the 
best methods of storing and germinating 


_ seed of existing species and hybrids. 


Harpy L. SHIRLEY, 
Lake States Forest Experiment Station. 
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Timber Products and Industries— 
The Harvesting, Conversion, and 
Marketing of Materials Other 
than Lumber, including the Prin- 
cipal Derivatives and Extractives. 
By Nelson C. Brown. xviii+311 pp. 
Illus. John Wiley and Sons, New 
York. 1937. Price $3.50. 


“Timber Products and Industries’ is’ 


exactly what the title implies—a complete 
and authoritative publication on the Amer- 
ican forest products industries. Emphasis 
has been placed upon those products 
which provide means of converting wood 
formerly wasted into useful products. 
Strictly speaking, this book is a revision 
of Professor Brown’s “Forest Products— 
Their Manufacture and Use”, the second 
edition of which appeared in 1927. The 
author is to be congratulated on the ex- 
cellent manner in which he has revised the 
former publication. Without a doubt, 
“Timber Products and Industries” presents 
the latest information, and in some in- 
stances is the only source of information, 
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on the various products discussed in the 
book. 

The author has cleverly and in excellent 
style developed each of the chapters on 
important forest products. He has adeptly 
introduced from a practical point of view, 
easily understood by anyone reading the 
publication, a thorough analysis of the 
general economics and importance of the 
products, a description of methods of 
manufacture, and other details which pro- 
vide a complete picture. The book carries 
many valuable tables of statistics on pro- 
duction and consumption; conversion ta- 
bles; information on grades and specifica- 
tions; and above all, it is well illustrated 
with up-to-date photographs of manufac- 
turing practices, woods operations, and 
machinery, and diagrammatic drawings 
covering the various products. 

“Timber Products and Industries” opens 
with a table showing the common and 
scientific names of native American woods 
mentioned in the text.! 

Part 1 is an introduction and covers a 
general economic study of the importance 
of the principal forest products; their 
classification; a discussion of the tech- 
nical properties in relation to the uses of 
wood; trends and developments in minor 
forest products indusiries; a general dis- 
cussion of sources of waste in harvesting 
standing timber; developments in reducing 
waste; factors determining the most profit- 
able form of products; the development 
of stable community life through perma- 
nent and diversified industries; farm 
woodlands as sources of forest products; 
and finally a table showing converting 
factors and equivalents. 

Parts 2 to 7 deal with the various 
products. In each chapter and for each 
of the products, a brief outline of the 
economic background of the industry is 


4It should be noted that the commercial supply of West Coast hemlock is produced from 


Tsuga heterophylla and not Tsuga mertensiana. 


Likewise paper (white) birch (Betula papyri- 


fera), which has been omitted, is an important commercial species in the manufacture of many 


turned or fabricated forest products. 
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presented; a discussion of the raw mate- 
rials production; census tables and statis- 
tics covering production; methods of man- 
ufacture; machinery equipment used; and 
in many instances, specifications, grades 
and sizes. The book concludes with a 
selected list of bibliographies. 

“Timber Products and Industries” is 
perhaps the only publication of its kind 
that covers the field of forest products, 
and as such it will be of inestimable value 
for reference purposes. While it may be 
used for a textbook in forestry and engi- 
neering schools, it is of equal value to 
anyone interested in the American lumber 
and timber products industries. 

Puitities A. Haywarp, 
U. S. Department of Commerce. 


BBB 


Der Wald als Rohstoffquelle. (The 
Forest as a Source of Raw Mate- 
rial.) By J. A. von Monroy. (Der 
Vierjahresplan (The Four-Year Plan) . 
TOTS 19376 


Holz als Rohstoff der Weltwirtschaft 
(Wood as a Raw Material in 
World Economy). By J. A. von 
Monroy. Holz als Roh- und Werks- 
toff (Wood as Material for Industry). 
Wede3; 1937, 


The author was chosen to keynote the 
forestry end of the four-year plan which 
is designed to make Germany self-sustain- 
ing in respect to raw materials. The two 
articles are similar in design and execu- 
tion. Von Monroy begins by adducing 
statistics which show that 70 per cent of 
the German forest is coniferous; 30 per 
cent deciduous. More to the point: 25 
to 30 million cubic meters of German- 
grown wood is used yearly for fuel—a 
... quantity equal to that produced for indus- 
trial purposes. The four-year plan pro- 
vides for diverting much of the fuelwood 
to higher uses, thereby doubling the out- 
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put from German forests of needed ray > 
material. The derived products includ}, 
sugar, cattle feed, and wood gas (com) 
sumer gas) for motors. Incidentally thi} 
will develop many home industries. 

In the second article, von Monroy re 
views the technological advances in Ger} 
man wood use which have made of woos)” 
a universal raw material. He contend 
that, despite the shrinkage in use of wooe 
for construction purposes, the total wooe 
consumption of the world is steadily ini 
creasing. 

There is included an interesting tables 
showing the forest areas and yields pe 
hectare in the various parts of the world] 
According to this, Germany stands nex 
to the head with a productivity of 3.92) 
cubic meters per hectare (56 cu. ft. pez 


with only 1.42 cubic meters per hectare# 
Von Monroy concludes that the only}, 
way to meet the increasing demand fos), 
wood is by better utilization of wood. An)! 
example is the use of pine and beech fos), 
cellulose instead of for fuel. Forest econ) 
omists will do well to heed these twc#) 
articles. 
A. B. RECKNAGEL, 

Cornell University. 


RB® 


The Theory and Practice of Forest) 
Fire Protection in the United! 
States. By A. D. Folweiler. (Loose 
leaf) 163 pp. Illus. John S. Swifé| 
Co., Ine. ‘St. Louis. ~ 193%. Price 
$2.25. 


Professor Folweiler has assembled at 
vast amount of information and_ incor-| 
porated it into a text for instruction in| 
forest fire protection. The material is: 
well organized, logically developed, and 
written in clear, concise, understandable 
English. It is an indispensable book to: 
any forester, particularly those connected 


ee ay ee 


i a ie | 
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in any way with the actual management 
_of forest lands. 
addition to our forestry literature. 


The volume is a welcome 


Part I deals with the “Effects of Forest 
Fires and the Conditions Which Make 


: Them Possible.” Part II deals with “Pro- 
cedure for the Reduction of the Number 


of Fires, Anticipation of Their Occurrence. 


and Control after Inception.” The work 
_ on “Fire Control Planning” and “Analysis 


of Fires” alone makes this book a worthy 


text for the course in any forest school 


curriculum. The analysis of various fires 
as developed by Folweiler, supplemented 
by personal experience on other fires of 
a different nature and character, are the 
best that can be offered the student in lieu 
of actual experience on going fires. Part 
III deals with “Forest Fire Economics.” 
This phase of the work covers such mat- 
ters as “Fire Control Policies,” “Objec- 
tives and Standards,” “Expenditures,” 
“Sub-marginal Forests,” “Forest Fire In- 
surance,” and “Damage Appraisals.” 
One criticism of the book is that the 
cover should be of a more durable mate- 
rial. A list of questions at the end of 
each chapter would give emphasis to that 
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particular phase. The loose leaf idea is 
excellent and should be retained, so that 
when a partial revision is made the whole 
book need not be relegated to the archives. 


“The publication is dedicated to a bet- 
ter understanding of the fundamental as- 
pects involved in forest fire protection so 
that students of forestry can become ac- 
quainted with fire control technique which 
has been developed in the United States.” 
The author does not claim any originality 
but merely an attempt to give a digest 
of the fundamental principles of fire con- 
trol and their application. Various indi- 
viduals, state departments of forestry, and 
forestry agencies of the federal govern- 


- ment are given credit for their cooperation. 


The publication is weil illustrated. The 
bibliography contains 165 references. It 
is, no doubt, more inclusive than the li- 
brary facilities of the average practicing 
forester. The whole subject of forest fire 
protection is covered as it has never been 
covered by any other single publication. 
Every forester will want to see, read, and 
study this new book. 

Cuas. G. GELTz, 
Purdue University. 
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\ 
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<p, Se,  ' 


Director, 
Central States Forest Experiment Station. 

Reference is made to the article by 
W. H. Cummings in the July JoURNAL OF 
Forestry entitled “Tree-fork and Steel 
Tape for Close Measurement of Small 
Diameters.” On Page 656 he states: 

“.. . . Even though desirable in prac- 
tice, the modification reported by Abell 
(1) of fastening the scale to the cello- 
phane sheath appears undesirable because 
ordinary wrapping cellophane will perma- 
nently stretch up to ten per cent of its 
length. However, if the cellophane sheath 
encloses a scale that is free-sliding, and 
that will maintain constant length under 
atmospheric variations, the fact that ordi- 
nary cellophane is readily distorted under 
tension should be no serious obstacle to 
precise instrumentation.” 

This disadvantage (italics above) 
which Cummings attributes to the Craig- 
head diameter tapes which I made is a 
direct misstatement. In fact, I stated that 
care should be taken that “the paper 
remain free.” 

It is true that one inch of the paper is 
fastened to the cellophane. However, this 
inch is one-half inch from the zero point 
of the scale—consequently, the scale prop- 
er is absolutely free-sliding. 

The following is quoted from my ar- 
ticle, “Use of the Craighead Diameter 
Tape for Trees Under 1.6 Inches in 
Diameter” in the January 1935 JouRNAL: 

es The zero point was placed 
about 11% inches from the end of the pa- 
per and the last inch of this blank space 
“was pasted to the cellophane to keep the 
paper from slipping out. The cellophane 
was then folded around the paper making 
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one thickness of cellophane on one side) 
and two on the other. The edge of the 
outside fold of cellophane was pasted|}- 
down where necessary, care being takeni|~ 
that the paper remained free.” 
It should be apparent that the outside) 
strip of cellophane would fall above an-- 
other thickness of cellophane and that iti) 
was to this that the outside strip wasi) 
pasted. 
I trust that steps will be taken to cor-: 
rect this error in an approaching issue: 
of the JOURNAL. 
MarGaRET S. ABELL, 
Asheville, N. C. 


BRR 


Dear Mrs. ABELL: 

Reference is made to your letter of Oc- |” 
tober 4, 1937, discussing cellophane tape | 
quotations from the JOURNAL OF FORESTRY. |) 

In your article the use of “free” I 
understood to have reference to avoidance } 
of pasting the paper strip to the cello- 
phane sheath beyond the first end of the | 
former. The whole length of the single |) 
strip of paper carrying graduations is 
identified as a “scale” by Webster’s New 
Unabridged 2nd ed. general definition, | 
“2.—anything graduated, esp. when em- | 
ployed as a measure or rule, or marked 
by lines at regular intervals”. Considered | 
in a single plane (as described), whether |) 
a paper scale “pasted” at one end to an | 
enclosing cellophane sheath can be “free”, | 
is open to—but not worthy of—argument. 

My statement of your exposition: “— 
fastening the scale to the cellophane 
sheath—”, and your original statement, 
“the last inch of this blank space” (of | 


| 


| 
| 
I, 
| 
| 
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_ the described paper scale) “was pasted to 
» the cellophane” (afterwards folded over 

to form a sheath), will bear reinspection 
in the light of the following definitions 
which I accept as appropriate for the 
italicized words, citing Webster’s New 


_ Unabridged 2nd edition as authoritative: 


_ “fasten—(transitive)—-1—Obs. 2. To 
cause to hold together or to some- 
thing else; to attach or join, as by 
pinning, typing, nailing, etc.” 

“paste—(transitive)—1. To unite with 
paste; to fasten or join by means of 
paste; to cause to adhere by or as 
by paste.” 

Appreciating some potentialities and 
limitations of the Craighead cellophane 
diameter tape, with the cooperation of 
the du Pont Company I have tried to de- 
velop a cellophane tape that was precise 
under field use. As yet I have not suc- 
ceeded. A first draft of this paper carried 
a lengthy discussion of cellophane tapes. 
Properly this was curtailed to slighter 
proportions in the final draft. 

I will discuss the sentences in my pub- 
lished paper that you felt did you in- 
justice: 

“Even though satisfactory in practice, 
—” accords your instrument unqualified 
credit for the use described. 

“_the modification reported by Abell 
(1) of fastening the scale to the cello- 
phane sheath—” after numerous trials— 
that seriously question the reliability of 
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measurement with this instrument to 1/100 
diameter inches—still appears undesirable. 
That this modification may not be un- 
desirable is possible; that it appears so 
was legitimately stated as a caution to 
someone more ingenious or persevering 
than I, who may evolve a precise cello- 
phane diameter tape. 

“because ordinary wrapping cellophane 
will permanently stretch up to ten per 
cent of its length.” That I did not qualify 
the fastening of the scale in your instru- 
ment as effected on one end only is be- 
cause of these reasonable presumptions 
for the interested reader: (a) It should be 
obvious (and proves out) that a paper 
scale fastened throughout its length or at 
both ends to a cellophane sheath that 
stretches considerably will break or rum- 
ple with use. Therefore a single point 
fastening of the scale is the reasonable 
implication. (b) Your paper is accessible 
to the reader only two volumes back in 
the same professional journal. My next 
sentence proposes a scale that will be free- 
sliding—obviously lengthwise—in a cello- 
phane sheath. That this cellophane sheath 
would be end sealed is probable through 
the necessity of minimizing atmospheric— 
primarily moisture—effects. 

Any further comments or criticisms on 
this paper will be welcomed. 

W. H. Cummincs, 
Central States Forest 
Experiment Station. 
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ORONO, MAINE 


The Forestry Department offers a four year undergraduate curriculum, leading to 
the degree of Bachelor of Science in Forestry. 

Opportunities for full technical training and for specializing in forestry problems 
.( the Northeast. Eight-weeks’ camp course required of all Seniors in Forestry, in 
practical logging operations, on Indian Township, Washington County, Maine, under 
faculty supervision. 

For catalog and further information address 
FORESTRY DEPARTMENT 


—Manual of the Trees of North America 


i By CHARLES SPRAGUE SARGENT 


ORTY YEARS went into the making of this book. Its author, the leading authority on the trees of America, |) 
was the founder and director of the Arnold Arboretum of Harvard University. In it is compressed all the) 
essential information on the identification, description and illustration of North American trees from Professor | 
Sargent’s “Silva of North America.’ The resulting book of 900 pages and nearly 800 illustrations answers ||)" 
every question on North American tree species and gives their ranges, the properties and value of their woods |||" 
as well as their English and Latin names. This standard book, published at 312.50, is now offered at $5.00, | 
less than half the previous price. 


Order from 


Society of American Foresters 
Mills Bldg., 17th and Pennsylvania Ave., N. W. Washington, D. C. 


Just published 


a guide to the important forest trees 
of the United States and Canada | 


This book, the latest in the American Forestry | 
Series, was written to provide foresters and 


others interested with a clear and understand- 


able picture of the many tree species on whi 
the whole practice of forestry in this count), 
rests. 


Textbook of Dendrology 


By WILLIAM M,. HARLOW 
Assistant Professor of Wood Technology, 
New York State College of Forestry 


AMERICAN FORESTRY SERIES, 527 pp., ill., $4.50 


XPLAINS clearly the fundamentals of tree classifica- 
tion and identification and gives specific data on all 
the more important trees of the United States and 

Canada, with especial emphasis on tree habits pertinent 
silvical data, and tree ranges. j 

Nearly 200 species are covered, the selection being 
those that are most important in giving an idea of the 
treés of the country at large. 


Order from: SOCIETY OF AMERICAN FORESTERS 


Mills Bldg., 17th and Pennsylvania Ave. 


and ELLWOOD S. HARRAR 
Associate Professor of Forestry, 
Duke University 


The result is a book that is not so encyclopedic as4¥ 
be unwieldy in use, yet is thorough and comprehens¥) 
enough to give the forester needed information of ttl) 
families for commercial or other purposes. The illust} 
tions are an outstanding feature of the book. Hundr 
of fine new photographs of leaves, flowers, fruits, see 
twigs, bark, etc., are included. | 


Washington. D. C. 
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HILL’S BOOK OF 


EVERGREENS 


See this beautifully- 
illustrated new book, an- 
swering every question 
about Evergreens. Produced 

- “' by America’s leading Ever- 
green Nursery with a background of 80 years’ 
experience with Evergreens. A cloth boun1 
book, 7x9%"’, containing 320 pages. There 
are 50 chapters, including complete informa- 
tion on uses, descriptions, propagation, his- 
torical and cultural information pertaining to 
Evergreens. 360 illustrations, 45 in full color. 


Price $3.50, postpaid, anywhere in the United States. 
Sent with full privilege of approval. 


D. HILL NURSERY COMPANY, Dundee, Ill. 


Evergreen Specialists Box 525 America's Largest Growers 


HAVE WE YOUR CORRECT 
ADDRESS? 


The Post Office will not forward magazines. 
Insure prompt delivery of your Journal and 
make sure that your correct address appears 
on our mailing list. 

Notification of change of address should be 
sent promptly to 

SOCIETY OF AMERICAN FORESTERS 
Mills, Bldg., 17th and Penna. Ave., N. W. 
Washington, D. C. 


BARGAIN OFFER 


Of the Following Important Late 
Works 


FOR DECEMBER, 1937, ONLY 
(Subject to Prior Sale) 


A TEXTBOOK ON FOREST MANAGEMENT 
By M. R. K. JERRAM, M.C. 156 pages. 17 figures. 
Published at $4.25. Sale price, $3.00 
A clear and concise treatment which is well adapted to 
the special needs of practical foresters. 


DUST (Crigin, Effects, Determination, Etc.) 

By S. ©. BLACKTIN, Ph.D. 296 pages. Illustrated. 

Published at $6.50. Sale price, $4.00 
An authoritative volume for all who haye to deal with 
the dust problem in any field. 

WEATHER (The Nature of Weather Changes) 
By RALPH ABERCROMBIE. Revised and enlarged by 
A. H. R. GOLDIE. 274 pages. 71 illustrations. 

Published at $4.00. Sale price, $2.75 
The practical aspects of weather forecasts as applied to 
agriculture, industry, floods, etc., are emphasized in this 
well known book. 

THE NATURAL ORGANIC TANNINS 
By M. NIERENSTEIN, D.Sc. 319 pages. 

Published at $7.50. Sale price, $4.50 

This treatise gives a complete summary of the subject, 

including the history, chemistry, and distribution of the 

tannins. 

Orders accompanied by remittance will be shipped post- 
paid; otherwise, delivery charges are added. 

As quantities are limited, intending purchasers are ad- 
vised to order promptly. 


THE SHERWOOD PRESS 
Box 552, Edgewater Branch 
Cleveland, Ohio 


Bartlett No. 1-W Compound 
Lever Tree Trimmers—Rope Pull 


No. 1-W Tree Trim- 
mer is the most 
powerful cutting tool 

we have ever pro- AY 
duced. It has theQ}™ 
Compound Lever} 
cutting head and will 
sever any branch up 

to 14%,” in diameter 
with the slightest ef- 
fort. 6 ft. pole or 
longer if wanted. 


No. 44 Pole Saw for 

larger limbs. Has a 

16” biade curved or 

straight as you pre: 

fer. Peg tooth—7 per inch. Any length 
pole up to 16 ft. Longer by using extra 
sections with positive locking sleeve. 


Bartlett-Detroit Tree Paint 


For destroying and preventing 
the growth of wood destroying 
fungi and for the protection of 
)} wounds, use BARTLETT’S TREE 
PAINT. Easily applied with or- 


1 
i@ dinary paint brush. 
SOnEOUND Used by State Highway Depts., 


Meitwrcco! | U- S. Gov't., Public Utilities and 
ce. Professional Tree Experts. 


iT. MICH 
Write for Catalog 


MFG. CO. 3025. GRAND BLVD. 


BARTLETT DETROIT, MICHIGAN 


Showing Hunting 
Footwear, Clothing, 


and forty other leather 


wh | 


and canvas specialties 


| 


| of our own manufac- 


| ture for campers and 


| hunters. 
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TE le Bean, Inc., 138 Main St., Freeport, Maine 


FOREST COVER TYPES OF THE 
EASTERN UNITED STATES 
Second edition 50 cents a copy 


97 forest types are listed giving com- 
position, occurrence, importance, asso- 
ciates, place in succession, and vari- 
ants and synonyms. 
SOCIETY OF AMERICAN FORESTERS 
Mills Bldg., 17th & Penna. Ave., N. W. 


Washington, D. C. 
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Extremely com- 
fortable and easy 
to carry. Bag con- 
forms to shape of 
your back without 
chafing or dig- 
ging in. 


New Steel Latch locks mouth of bag... 
cannot come open accidentally . . . prevents 


seepage. Knapsacks can be carried filled 
on trucks, without losing water . .. no 
propping necessary. 


| RANGER-SPECIAI 
KNAPSACK PUMPS 


Give Your Men 


| 


They ll Appreciate Your 
Choice of Equipment 


Equipment which lightens | 
their load... they’ll prefer 
the soft, flexible bag which | 
molds itself to the back... 
and the strong cotton, rubber- | 
lined canvas, which cannot 
chafe, leak, rot or damage un- 
der rough usage. 


Their backs will be kept dry 
and unaffected by cold tem- 
peratures of spring water. 
Your men can do a better job | 
of fire-fighting, because there 
is less fatigue when using the | 
RANGER-SPECIAL Knap-— 
sack Hand Fire Pump. 


5 


Also WAJAX High Pressure Portable | 


Forest Fire Pump, Ranger-Special Linen 
Forestry Hose and accessories. 


SOLE MAKERS 


FENWICK-REDDAWAY MANUFACTURING CO. — 


46 PARIS ST. 


NEWARK, N. J. 


Cn 


